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I. On the Dentition and Osteology of the Maltese fossil Elephants, being a Description

of Eemains discovered by the Author in Malta between the years 1860 and 1866.

By A. Leith Adams, M.B., F.B.S., F.G.S.

Eead June 24, 1873.

[Plates I. to XXII.]

I. Intkoduction.

IHE discovery of remains of large quadrupeds in a fossil state in the superficial

deposits of the island of Malta has been recorded by one of its earliest historians'; and

subsequently the geologist Dolomieu ' detected teeth of Hippopotamus ; but no further

attention seems to have been given to the subject until of late years, when the contents

of other cavern- and fissure-deposits disclosed remains of extinct species of elephants,

also exuviae of large rodents and aquatic bii'ds, descriptions of which are contained in

the sixth volume of the Society's Transactions ^ Associated with the above were

reptilian remains, with indications of the presence also of Carnivora, which, however,

were represented only by traces of fierce gnawing on several elephants' bones from the

Zebbug cave.

The geological conditions in connexion with the animal exuviae from Zebbug have

been fully detailed * ; it only remains to describe the reptilian bones thoroughly, so as to

complete the osteology of the Maltese fossil fauna collected by Admiral Spratt, C.B.

In the following I will attempt to define the characters and relations of the teeth

' Abela's 'Delia descrittione di Malta,' 16-47. ' Appendix to St. Priest's 'Malta.' ' Pages 119, 227-307.

' " On the Bone-caves near Crendi, Zebbug, and Melliha in the Island of Malta," by Capt. Spratt, E.N., C.B.,

r.R.S., F.G.S., Quart. Joum. Geol. Soc. vol. sxiii. page 283.

VOL. IX.—PART I. November, 1874. b
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and bones of the fossil elephants discovered by me during five years exiilorations in the

caves, fissures, and alluvial deposits of these islands'. My collections comprehend

remains of several hundreds of elephants of all ages, from the unborn calf to the aged.

Although the large bones are for the most part imperfect, such is not the case with the

small bones and teeth, many of which are entire and in good states of preservation.

Although the following descriptions are strictly anatomical, it appears to me important

that some notice should be furnished also in relation to the physical aspect and localities

where the remains were discovered, seeing that frequent allusion will be made to parti-

cular deposits where certain specimens were found. The accompanying map, therefore,

shows the sui'face formations and names of all the ossiferous caves, fissures, and alluvial

soils hitherto recorded. These may be arranged in the following chronological order.

The Cave of Melliha (see Map No. 1) was discovered accidentally in 1840. It

existed in the Upper Limestone, and contained remains of Hippopotamus pentlandi and

perhaps a much smaller species. The teeth and bones were contained in a conglomerate

formed of blue marl and much-rounded and water-worn fragments of the parent rock.

The Gandia Fissure (No. 2) was first discovered (accidentally) in 1857, and was

reopened by me in 1865. It was a gaping rent in the calcareous sandstone, and con-

tained the red soil of the surface intermixed with fragments of the parent rock, among
which were numerous entire and broken teeth and bones, chiefly of the largest elephant,

with a distal extremity of the radius of Hippopotamus^, a few bones and teeth of

Myoxus melitensis, and large bones of birds, evidently Anseres and other aquatic forms.

All were huddled together without any order whatever.

The Malak Cave (No. 3) was discovered (also accidentally) in 1858. It seems to have

been a cavern opening only horizontally. The deposits on its floor were of precisely the

same character as those of Melliha, with the same description of animal remains, and
the addition that a solitary molar of one or other of the elephants was discovered by me
in the conglomerate, which was composed of blue marl and fragments of the Lower
Limestone in which the cavern was formed. Many of the above-mentioned remains

had been much injured from rolling ; but many molars of Hippopotamus pentlandi and
//. minutus were perfect. On the top of this deposit lay several inches of red soil and
cavern-earth infiltrated by calcareous drippings ; and profusely intermixed were abundant
remains of Myoxus melitensis, birds' bones, and entire recent land-shells. Here there

were none of the pronounced indications of turbulent aqueous action which are seen in

the substratum ; and a line of demarcation divided the two formations.

The Zebbug Cave (No. 4) was discovered by chance in 1859. It was situated in the

calcareous sandstone, and contained red and blue clays, with numerous remains of the
various species of elephants and birds described by Falconer, Busk, and Parker in the

' The geological details are deaoi-ibed in my work, ' Natural History and Archaeology of the Nile Valley and
Maltese Islands,' p. 161 : Edmouston and Douglas, 1870.

• PI. XI. fig. 21.
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sixth volurae of these Transactions. There were, besides, reptilian remains, which have

not yet been described.

The Middle Caye (No. 5) was discovered by me in 1862. It was a horizontal tunnel

without any roof-communication, and opened on the same terrace, and was within a few

yards distance of the Malak Cave. The parent rock was the Lower Limestone. The

cave was packed to the roof with about sixteen feet of red soU, showing distinct bands

of stratification and a gradual process of filling up. At various horizons (evidently

different cave-levels) I found remains of Myoxus melitensis in conjunction -ndth teeth

and bones of an Arvicola not apparently distinct from the Bank-Vole, besides bones of

large birds, small frogs, and recent land-shells, the last absolutely identical with species

now living on the islands.

The Mnaidea Gap (No. 6) was discovered by me in 186". It was a large opening in

the Lower Limestone, within a few yards, and only a few feet above the level, of the

Middle Cave. It was filled to the top with red earth and. blue clay intermixed with

masses of the calcareous sandstone, more or less rounded and waterwom, with a super-

ficial drift of a calcareous red earth. From top to bottom, but chiefly in the deeper

parts among the stones, were discovered portions (indeed, apparently entire skeletons) of

Elephants, in conjunction with enormous quantities of the bones oi Myoxus melitensis

and of large aquatic birds, including the Cygnus faJconeri of Parker, also fragments of

Chelonians', with recent land-shells belonging to Helix, Clausilia, and Bulimus.

Among the surface-deposits of the Malak Fault (No. 7) I discovered in 1863

remains of the largest form of Elephant, including a much mutilated skull with penul-

timate true molars. The upper limestone of this depressed portion of the coast-line

is covered by a surface-deposit many feet in thickness, composed of fragments of the

parent and other rocks mingled mth red soil, and indicating water-action, as if the

scourings of the surface had been washed " pell-mell " over the cliff on which the Malak,

Middle, and Mnaidra remains were deposited, and formed a talus now nearly eaten

away by the waves.

The Gap of Benghisa (No. 8) was found by me in 1864. It is situated in the cal-

careous sandstone and is almost level with the sea. It is a triangular-shaped hollow

about thirty-two feet in height, fiicing the sea, which is rapidly disintegrating its contents.

Here, among blocks of the parent rock and red soU alternating with bands of pebbles

and fine red loam, lay remains of Elephants, but more especially of the smallest

form, which seems to have greatly predominated. The geological conditions here are

eminently suggestive of the aqueous forces that hurried the exuvite into the gap. The

bones and teeth of the Myoxus, and bones of a large fresh-water Tortoise, and a small

Lizard were also discovered, besides recent land-shells of species now residing on the

island.

The Leonardo Fissuke (No. 9) was discovered by me in 1864. It existed in the

' I have described these remains in Quart. Joum. Geol. Soc. vol. sxii. p. 594.

b2
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calcareous sandstone, and contained red soil and angular fragments of the parent rock

intermixed with calcareous infiltrations. Here portions of a skeleton of the smallest

form of Elephant, containing the last true molar in situ, were exhumed.

The Shantiin Fissure (No. 10) ' was discovered in 1870, accidentally, when quarrying

the calcareous sandstone. It was situated within a short distance of Gandia Fissure,

and seems to have contained precisely similar deposits, with remains (as far as I can make

out) almost if not entirely belonging to the largest form of Elephant, with traces also of

the Myoxus ^.

The importance of the discoveries made in the caverns and alluvial deposits of the

Maltese Islands during the last fifteen years have been fully appreciated by competent

authorities; and here I feel it a duty to record, as far as my own researches are concerned,

that the prosecution of my explorations in Malta and the illustrations of this communi-

cation have been materially assisted by liberal grants accorded from time to time by the

British Association for the Advancement of Science.

II. Dentition.

General Bemarks.

The contour and direction of the incisors of the Maltese elephants do not appear to

difi'er from each other, nor from what obtains in recent species ; and the characters are

alike. A transverse section shows the same " engine-turning," whilst the removal of

the external laminae displays distinct " longitudinal channelling," as seen in PL XL figs.

11 & 14. The latter is perhaps more pronounced than usually noticed in other species.

The transverse section varies between elliptical and round, the former being usually

observed near the sheaths, the latter towards the middle and distal extremity.

When a fully developed molar of any of the Maltese fossil elephants is sawn longitu-

dinally and vertically, it will be found to present the usual succession of compressed

and elevated ridges, thinning towards their summits, which, in the colline^, are made up

of several digitations. These vary in number and size according to the circumstance

whether they happen to belong to thick or thin plated ridges ; in the latter they pre-

dominate. The ridges of the upper molars are usually straight and upright, and

remarkable, as in Elephas antiqims, for their great height, being more than double the

breadth of the crown. The lower molars, even the last of the series, have their ridges

sometimes much retroflexed, as for example in PI. VIII. fig. 9 ; but this is by no means

' This rock-cavity was explored by Dr. Caruana, F.G.S., and discoTered since I left Malta. See Quart. Joum.

Geol. Soc. vol. xxvi. p. 434, and Author's work on Malta, p. 169.

^ During the formation of a dock at Valetta a few years since, fossil remains of Cervus clama, and teeth of

Horse and Fox were discovered in a rock-fiasure, and were determined by Mr. Busk, F.R.S.

' As several terms will be used in the sequel with reference to the enamelled ridges, it is advisable that

they should be at once known. " CoUine " is applied to the unworn ridge, whether talon or plate. " Eidge "

includes all the enamel laminse. " Plate " excludes the " anterior " and " posterior talon."
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constant, whilst also, as seen in the same figure, instead of being erect, several of the

last plates and posterior talon are reclinate, a condition common enough in the last true

molars of other species. The external surface of a plate when denuded of cement,

presents, as seen in Plate II. figs. 3 & 5, perpendicular ridges more or less parallel,

and always situated towards the middle of the plate, their number varying in plates of

the same molar ; however, as seen in fig. 3, they are more or less concurrent with the

central digitations. Their outline varies considerably, being either rounded or sub-

angular ; but there is usually one much larger than the others, with its inner surface

hollow and triangular, so as to form " the angulation," which is a prominent feature of

the disk when ground down below the digitations.

Besides these prominent ridges there are numerous small and finely defined ribs

separated by inosculating channellmgs, which converge and become faint towards the

digitations, as seen in fig. 5. Again the outer surface of the enamel is marked by

transverse wrinkling or wavy puckerings, which are extremely fine in germ molars

;

whilst in teeth in wear they become rough and granulated, in order that the cement

may be firmly attached to their surfaces. The figs. 4 & 4 « display the interior surface

of a plate, against which the ivory is packed. Here the only feature on the enamel is a

series of vertical strife like the external channellmgs, with the above-mentioned " angular

expansion " forming a furrow with abrupt sides, sometimes extending up and down

in an unbroken or an irregular manner. It is situated, in upper molars, about the

middle ; and in lower, from the arcuation of their crowns, it is usually ex-central. Its

abutment on the macheerides of the enamel not only increases the triturating capabilities

of the crown-surface, but, as just remarked, it forms a conspicuous feature on all well-

worn disks.

These channellings, puckerings, and angular expansions vary considerably ; the latter,

however, are always present at some time or other during the attrition of a plate, their

absence being usually noticed in newly invaded crowns, which, when half worn, often

display the " angulation " in a pronounced degree. The transverse section, as in fig. 7,

shows a granulated outline on the cement side of the enamel, which is caused by the

above-mentioned rugous channellings and wavy lines. These, in descriptions of the disks,

are named by Falconer " false or spurious crimping." I shall allude to the condition

frequently, using the expressions " false " or " famt " crimping according to the nicety

or obscurity of the appearance.

It is evident therefore that the irregularities of the machserides of worn disks are

owing to the above conditions, whilst the digitations and their obliquity, together with

their intervening sulci, furnish the irregular and often excessive festooning of newly

invaded crowns. Whenever the enamel is very thick its sui-face-roughness is not so

well developed ; and even in thin-plated molars it is not always pronoimced.

Besides these characters there is, especially in lower molars, a central expansion of

the disk, which increases when the wedge is being ground down to a, as may be supposed
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from fig. 6. It varies likewise in individual instances and in upper and lower molars,

sometimes being scarcely apparent, as observed in fig. 7. The parallelism of the disks

of fig. 7, and of all crowns like it almost worn to the enamel-reflections, is in consequence

of the angle at which the ridges are placed, thus diminishing from above downwards

the interval between them, which, as shown in fig. 6, is greatest towards the summits.

Thus fig. 7 might represent a transverse section of a crown at a of fig. 6. From the

curving of the lower molars these disks of wear show their horns directed somewhat

forwards, the anterior machserides being slightly concave, whilst the posterior are slightly

convex : see PI. IV. fig. 5. The outlines of the crown vary ; the upper molar, however,

is generally broad in front, narrowing rapidly towards its posterior ; whilst the contour

of the lower teeth displays discrepancies, which, in combination with other data, go to

establish characters which will be pointed out in the sequel.

The above are seemingly more or less common to all the Maltese fossil Elephants, to

wit :—first, great height of plates, which difi"er in thickness of their ivory, cement, and
enamel ; second, mesial expansions and angulations of worn disks, with fine or faint

crimping of the machserides.

In some points they resemble the crown-patterns of the African Elephant and E.

antiquus, only that the rhomb outline of the disk is by no means so pronounced as in

the former : and whilst they assimilate in the height of ridges, mesial expansions, and
angulations to E. antiquus, there is the absence of the great crimping of the enamel
plates so generally characteristic of this species.

As regards the numerical estimate of their ridges, collectively, they belong to Falconer's

subgenus Loxodon, and yield a formula almost analogous to that oiElephas meridionaUs ;

and whilst difiering from one another, they equally, irrespective of the usual character of

the milk- and true molars, display thick- and thin-plated varieties, which require careful

study and comparison in order not to magnify or underrate their values. I therefore

made it an object beforehand to collate all evidence on this head with respect to other

known species of this genus. An excellent example is shown in the so-called Elcphas

priscvs, Avhich Falconer, deceived by the incompleteness of specimens and their thick

plates, placed in the first instance in his subgenus Loxodon ; but he subsequently regarded

the condition as only a form oiElephas {Euelcphas) antiquus^. Again, in the usually thin-

plated molar of the Mammoth there are considerable discrepancies. Mr. Davies, of the

British Museum, than whom very few have had a greater experience in manipulating

teeth of fossil Elephants, more especially of the above species, has furnished me with the

following pertinent observations on the subject in question. "From an examination of

numerous molars oi EIephas primigenius, found in England and elsewhere, I have long
thought that there are two distinct varieties, which are easily recognized, the molars of
one being formed of thin plates, separated by narrow intervening layers of cement, the
other composed of thicker plates and having wider interspaces. This last form is more

' Quart. Joum. Geol. Soc. vol. siii. p. 319, and Palseont. Memoirs, vol. ii. p. 251.
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common than the first ; and the inward dimensions are partly due to a thicker enamel,

but more so to the thicker dentine of the plates.

" This conclusion as to the varieties is not derived from the worn surfaces of the teeth,

but from the space a given number of plates occupy in any portion of an antero-posterior

line midway between the grinding-surface and the base of the molar.

"As an illustration I send you the measurements of the spaces which eight plates

occupy in six upper ultimate molars of corresponding size, and of small individuals.

ijicheg.

1. From Eschscholtz Bay 2-8"|

2. From Ballingdon, Herts 2-9 > Thin-plated.

3. From cavern near Wells . • 2'9J

4. Ilford 3-6
j

5. Brighton 8-7 > Thick-plated.

6. Erith 4-oJ

" In a very large tooth of this species, dredged off Happisburgh, the same number of

plates fill a space of 4-7.

" But the teeth of fossil Elephants are so variable in size and character, that it is

impossible to di-aw a line by measurements between the thin-plated and the thick-plated

varieties ; I distinguish them more by general appearance and character of the teeth,

than by the assistance of compass and rule. All the thin-plated molars are shorter, and

the setting of the plates much more compact. I believe, from my personal experience,

that the varieties are local ; but I cannot positively assert it."

What has been designated the " talon-complication " is, as regards the molars of the

Maltese fossil Elephants, quite as embarrassing as in other species. The varieties of

form and shape assumed by the first and last ridges prove, at all events, the necessity of

invariably including all enamelled laminae in the ridge-formula, whether sprmging from

the body of a plate, or in common with it arising from the base at the reflections.

Sometimes, however, they are rudimentary, forming small digitated splints, or enamelled

eminences, or a talon-shaped ridge, so that it is difficult to decide whether or not such

should be included in the estimate ; and this, as regards certain molars, is of considerable

importance with reference to specific distinctions, as will be shown presently. Dr.

Falconer lays much stress on the number of ridges, combined with their characters, as

diagnostic of species of Mastodon and Elephant ; indeed, as regards the latter, he has

founded the subgenera Stegodon, Loxodon, and Euele])has entirely on dental features. It

must, however, I opine, be generally admitted that, invaluable as are such data when
taken as characteristic of types or forms, both the characters and ridge-formulas are apt

to vary, not only in allied species, but, as just observed, in members of the same species.

Indeed, to arrive at even an ordinary estimate, it is necessary to examine a much larger

assortment of materials than come usually within the reach of a single observer.
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1. Milk-incisors.

No specimen of the milk-tusk was discovered by me similar to the very perfect and

characteristic tooth (PI. I. fig. 1) from the Zebbug collection, which I have reproduced

from Dr. Falconer's drawing' to show the contrast between it and a much smaller

specimen (fig. 2). The figure 1 was supposed by Dr. Falconer to represent the milk-

incisor of Tlleplms melitensis. It is of the same dimensions as the tooth in two uterine

skulls of African Elephants, 70 8 ji' and 708 h in the British Museum. But the pulp-

cavity in the two last and in fig. 2 extends almost to the crown ; whereas it is obliterated

in fig. 1, excepting a small foramen at the proximal extremity for nutrient vessels. As
regards relative dimensions, the tooth is rather smaller than that of the recent species,

and therefore, as surmised by Mr. Busk^, may have belonged to the largest form, which

ordinarily seems to have been under the average size of the African and Asiatic

Elephants. The crown has an investing shell of enamel on the top, which thus shows,

as far as yet known, a peculiarity confined to the forms of the Maltese Elephants and

the African.

The almost entire incisor (PI. I. fig. 2) from Mnaidra Gap represents what I

opine is the milk-tusk of a very small form of Elephant. The outline is cylindrical,

with a gentle curve; it is rather compressed towards the proximal, and somewhat

truncated at the distal extremity, with a defined dark stain on the enamel 0-5 inch

from the tip, possibly the alveolar impression. The outline of the hollow pulp-cavity

is nearly a perfect oval, with the larger end upwards. Like the last it is not only

tipped, but entirely enveloped in a remarkably fine shell of glistening enamel, which,

although partially rubbed off on the part that extended beyond the gum, is well

seen elsewhere, as also the minute surface-channellings running lengthways. The
dilated blunt point seen in fig. 1 is here wanting; and, but for attrition of the enamel,

it would be difficult to believe that it ever resembled the other in form. But I find

that the shape of the milk-incisor varies considerably, as does the permanent tusk, in

the Asiatic Elephant, being often misshapen and stunted, especially in females. It is

difiRcult, therefore, to surmise to what form of the Maltese Elephants the above

belonged. From its small dimensions I should be inclined to place it with the smallest-

sized teeth to be described in the sequel.

2. Permanent Incisors.

Tusks, sometimes entire, but generally in fragments, accompanied bones and molars,

more especially wherever there were indications of entire skulls having been conveyed
into the gaps and fissures. Indeed, from the quantities of ivory found wherever molars
were plentiful, and the numbers of short and straight specimens, it may be surmised
that the tusk was always fully developed in adults, and existed also in both sexes. It

' Palseontological Memoirs, vol. ii. pi. 11. fig. 3, a & 6 ; Trans. Zool. See. vol. vi. pi. 53. fig. 1, a & 6.

= Trans. Zool. Soc. vol. vi. p. 284 (foot-note).
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seems impossible, however, to attempt to classify the smaller fragments ; I shall there-

fore proceed at once to a consideration of the largest. Two of the latter, of about the

same dimensions, were discovered in Mnaidra Gap lying close to the last true molars

(PI. VII. fig. 2, and PI. VIII. fig. 7), and belonged to different individuals. The more

perfect tusk showed an unbroken length of 4 feet 2 inches from the apex of the pulp-

cavity, where the girth was 15 inches, the average circumferences of the other tusk being

13'5 inches at the alveolus and 13 inches at the fractured distal extremity (a section

of which is shown, PI. XL fig. 12), thus representing a tusk which could not originally

have been under 5 feet in length. The curve was gradual, sweeping gently downwards,

forwards, and inwards. A somewhat smaller incisor is shown by the fragment, fig. 11.

Another fragment of a large tusk from the same situation gives a girth of 15 inches in

front of the alveolar opening ; but the largest fragment was discovered by Dr. Caruana,

F.G.S., in Shantiin Fissured It was 21 inches in length, with a circumference of

17 inches. A skull containing what I consider to be the first true molar of the largest

form (PI. VIII. fig. 5), held also an entire tusk, which measured 2 feet 2 inches in length,

with a maximum girth, just in front of the alveolus, of 7 inches.

Sections of all the permanent incisors in my collection (and they are very numerous)

display well-marked " engine-turning," and " surface-channelling " more pronounced

than I have observed in those of either of the recent species (see PI. XI. figs. 11-15).

Although tusks as criteria of the size of the Elephant are at best fallacious^, it is clear

that the owners of the largest of the above equalled the dimensions of an Elephant

at least from 6'5 to 7 feet in height. The latter, as far as I can make out from my own

collection, was about the greatest height attained by the largest form of Maltese

Elephant. The tips of the tusks, large and small, seemed, as in the living animal, to

have varied considerably, as will be seen from the representations on PI. XL ; perhaps

the obtuse points belonged to females. The termination of the pulp-cavity is seen at

«, fig. 14.

An instructive specimen, showing the permanent tusks in place, is represented in

PI. I. fig. 18; both are entire, with a fragment of the left molar in situ. The latter,

for reasons stated in the sequel, is, I apprehend, the last of the milk-series, and as such

would represent the same stage of growth as observed in the recent species, but in a

much smaller Elephant. The right incisor (5) has been displaced ; but the left may

be said to be in place, or nearly so. The fragment in the alveolus, figured and described

by Busk^ would seem to have belonged to a somewhat younger individual. The

portion shown, PI. XL fig. 13, was presented to me by the owner of the property

where the Zebbug cave exists, from which it was obtained. The specimen gives

about 7-5 inches of the central portion of a tusk, the maximum girth of which is

6 inches, and from the curvature indicates a full-grown animal, and no doubt also of the

' Quart. Journ. Geol. Soc. vol. xxvi. p. 435.

» See Baker's ' Nile-Tributaries of Abyssinia,' p. 533. ' Trans. Zool. Soc. vol. vi. pi. 52. fig. 46.

VOL. IX.—PAKT I. November, 1874. c
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same small form. In this specimen all the characters of the Elephant's tusk are well

shown, the " engine-turning " being especially distinct.

3. First or PreantepenuUimate Milk-molar ; Second or Ante-

penultimate Milk-inolar.

In all known species of the genus Elephas both the first and the second milk-molar,

theoretically, have two divergent fangs ; the only exceptions apparently are among the

Maltese fossil Elephants, which show a functionally developed second tooth with only

one straight fang, as seen in PI. I. fig. 6, and others referred to by Falconer, and

published in the sixth volume of the Society's ' Transactions '^

With reference to the theoretical first or preantepenultimate milk-molar, rarely

developed in either fossil or recent species, there is one very interesting specimen

in the British Museum.

The African skull containing this condition is No. 7085 of the osteological catalogue.

It is the same referred to in the ' Fauna Antiqua Sivalensis,' pi. 14. fig. 4, left side, a,

and by Blainville in his ' Osteographie,' pi. 9. figs. 1, 2. The appearances of the

dentition are as follows:—The milk-incisor and its enamelled tip is just protruding

beyond the sheath, with a club-shaped -point as seen in the Zebbug fossil (PI. I. fig. 1),

the former being 1'4 inch in girth. In the Upper Jaw the second or antepenultimate

is in full wear, with one ridge of the next tooth invaded. The former is 0'8 by 0'7 inch,

and composed of three plates and two talons ; the latter is 2"3 by 1 inch, and is composed

of five plates and two talons ; behind all is the empty alveolus of the last milk-tooth.

The Lower Jaw (Right) contains the antepenultimate and penultimate molars.

The former is in full wear, with three ridges of the latter invaded. The antepenulti-

mate is 0"8 by 0'4 inch ; its fangs axe furcate, with a pronounced depression or pressure-

mark below the crown posteriorly, as in the fossils to be described presently. The

penultimate is 2-2 inches by 1-1 inch, and made up of six plates and two talons.

The Left Lower Ramus contains the first or preantepenultimate, composed of two

plates and two talons ; the length of the crown is 0-G5 by 0'4 inch. The antepenultimate

is also composed of two plates and two talons ; its length is 0-85 by 0-6 inch. The fangs

in both are divergent ; but the posterior of the preantepenultimate is more divergent

than either of the antepenultimate, and absolutely crosses the anterior fang of the

latter, which, like the other root, is inserted more perpendicularly. The penultimate

is of the same dimensions as that of the right ramus ; and the same number of ridges

are invaded. No sejdum divides the ^ire- from the antepenultimate, and the latter and

the penultimate ; so that the grinding-surface on the left side is not more extensive than

on the opposite. Indeed the three successive teeth are close together, whereas there

is a septum between the ante- and penultimate teeth in the right side. Thus the

additional tooth takes up the space of the ordinary septum.

' Page 286, and pi. 53. fig. 2 ; see also Pal«ont. Mem. vol. ii. p. 297.
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The highly interesting portions of upper and lower jaws (Nos. 91, 90, PI. II. figs. 1, 2)

are unfortunately by no means perfect. By good luck, however, a small part of the

upper jaw in front of the third or penultimate molar has been preserved. Here, close

to the tooth and somewhat internally, at 5 is a distinct and rounded fang with a smaller

central canal. A little further down at c there is another, but considerably smaller,

ivory stump sticking in the ramus, the distance between them being about 0*6 inch.

There is no appearance of an alveolus, such as obtains in the last-named and other

species. The posterior root seems to be the largest ; and both are standing quite erect

;

so that unless the tooth they upheld had two perpendicular instead of divergent fangs

;

1 see no way of explaining the condition than by the hypothesis that instead of one

there were two separate molars in place at the same time, each with single erect fangs;

i. e. the first and second milk-molars were developed in the upper jaw, which, as far as

I know, is an anomaly. However, these are the facts, look at them how we may

;

Mr. Busk, who examined the fragment of jaw referred to, is of opinion with me that

it holds indications of the entire milk-series, as will be reverted to frequently in the

sequel. As to the lower jaw in this instance, I am unable to state whether or not the

same condition obtained, as the anterior portion has been removed close to the third

milk-molar, leaving it and the collines of the last milk-molar in place. However, from

the very young and uterine lower Zebbug rami described and figured by Busk', it

would appear that the first milk-tooth, as in recent and other extinct species, was

often, if not as a rule, suppressed. At the same time, from what is shown by the African

instance, it may, when developed, have performed its function in common with the

second.

1. The entire upper second or antepenultimate milk-molar (No. 105, PL I. fig. 3) I

discovered in a fragment of jaw, with the penultimate in germ behind it. The latter

was composed of eight ridges, and equalled in size the penultimate milk-tooth (fig. 13)

attributable to the largest form of Elephant. The crown of fig. 3 is composed of four

collines. The anterior is triangular and short, and occupies the inside front; the

third is the highest and broadest, with its digitations very slightly touched by wear,

showing the owner was not unborn. All the ridges rise from the common base, the

first two being modified with single digitations. The fang has been broken off close to

the crown ; its hollow base is still evident. The ridges are thick. The length of tlie

crown is 0'5 inch. There is no possible likelihood of any additional ridge having

existed in this specimen, which might be said to hold three plates and an anterior talon,

just as anatomists may choose to look on the latter.

2. No. 67, fig. 5, is entire, with the recent loss only of a figment of the second ridge.

The first is placed like the preceding, and is of the same pyramidal shape. There is a

distinct posterior talon appendage adhering to the last ridge. The crown has the tips

of the second and third ridges just touched by wear; it is narrow in front and broad

' Trans. Zool. Soc. rol. vi. p. 276, pi. 52. figs. 42, 43, & 45.

c2
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posteriorly. The single hollow fang h.as been recently broken off about 0-4 inch

below the crown. There is a pressure-hollow 0-.3 inch broad on the upper and

posterior side of the fang. The tooth is made up of five ridges, or three plates and

two talons. Here the first and last ridges may be called modified ridges ; at all events

the posterior fairly claims to be considered a talon. The crown is 0-55 inch in length.

The ridges are moderately thick, but not quite so large as in the last.

The above is probably a lower molar, and does not seemingly diifer in character

from the last. The anterior ridge also rises from the common base, but is not quite

so large as in fig. 3.

3. Specimen No. 103 (fig. 4) might, from the figure, be considered a good deal

larger than either of the foregoing ; and this is the case to a trifling extent ; but from

injui7 some time or other there is a lengthening of the crown which is not natural. The

enamel also of the posterior talon has been denuded, and the single hollow fang was

broken off recently at about 0-5 inch below the crown. The pressure-hollow, 0*3 inch

in breadth, and a scar are well seen on the back part of the fang. There is no indi-

cation of wear on the crown, which from its narrow front might have belonged to the

lower jaw. The first and last ridges claim the character of talons, being simple splints.

It contains the same ridge-formula as the last. The length is about 0'6 inch.

The ridges in this and fig. 5 are almost the same thickness. From its breadth the

above may have been an upper tooth.

4. No. 109 (fig. 6) is a well-worn crown. There is seemingly a trace of an anterior

ridge which had been worn out, possibly by pressure or attrition, leaving the enamel

of the next bare and rough. The flat, single, straight, solid fang is entire. It is com-

pressed laterally, with a small opening at the extremity for the nutrient vessels, and is

0-8 inch in length. The enamel on the posterior ridge has been denuded, and there

are two caries-like erosions, one immediately under the crown behind, and another

in front.

Although only three ridges remain, it may be there were two more. The length of

the crown is 0-4 inch, and, although well worn, shows no pattern of any value for

comparison with succeeding teeth.

The enamel of the plates in this molar is not seemingly so thick, nor are the plates as

in any of the preceding ; and altogether the tooth would appear to have belonged to a

smaller animal.

Mr. Busk has kindly allowed me to compare Admiral Spratt's collection of Zebbug
molars, figured and described by Dr. Falconer, with the above ; and seeing that, com-
bined with my own, they comprise all the first or second milk-teeth of the Maltese

Elephants yet discovered, I must briefly refer to them also.

The similarity between the lower tooth described by Falconer' and the last is very

striking, even in the caries-like erosions just under the crown, posteriorly, where a

' PalEeont. Mem. vol. ii. p. 297 and pi. xii.; Trans. Zool. Soo. vol. vi. p. 53. fig. 2.
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second fang would ordinarily diverge. But it is clear that if any thing of the kind did

exist it must have been of very diminutive size, and came off at right angles to the

main root, which here, as in my specimen, is flat. It has three worn ridges, with a

posterior talon. The crown is 0-4 inch in length. There is a less perfect specimen in

the collection, showing a crown on the point of being shed. Here the base of the fang

presents indications of having been single ; and although only three ridges are left in a

space of 0'5 inch, there are traces of a lost ridge on the fore and on the hind plate,

also well-marked pressure on the base posteriorly.

It seems clear therefore that the single straight perpendicular fang of the Maltese

elephants supported all the ridges, and had no divergent fang. This has been further

confirmed by Falconer and by Busk ; the latter discusses the subject in a note in his

monograph '. He is of opinion, moreover, that the fangs \7ere connate ; and certainly

on the flat side of fig. 6 there is a slight tendency to a central depression lengthways,

as if the two had grown together.

It is scarcely necessary to indicate the small dimensions of the above teeth as com-

pared with other known species of elephants. I may state, however, that among a

large series of instances of antepenultimate molars I find the smallest specimens of the

Asiatic are 0-6 inch in length, whereas none of the African are below 0*8 inch, and the

majority are fully 1 inch in length.

As to their specific characters, it would be difiicult, excepting on the score of size, to

make out that they belong to more than one form of elephant. However, on account

of the larger dimensions and seeming thickness of plates, it might be that the molars

(PI. I. figs. 3, 4, & 5) belonged to a larger form of elephant than fig. 6 and the two

Zebbug specimens. As to their claims to be considered either first or second milk-molars,

it is clear that fig. 3 belonged to the latter, although holding a ridge less than figs. 4

& 5. This being the case, the probability is that they are likewise second or ante-

penultimate milk-teeth. At all events, whether first or second milk-molars, there can

be but one opinion as to the unusually small size of all their owners.

4. The Third or Penultimate Milk-molars.

Of all the dental materials of the Proboscidea discovered by me in Malta the majority

are referable to this member of the series.

Besides several specimens from Gandia Fissure, collected by Dr. Caruana, Mr. Welch,

and myself, and now in the Museum of the University of Malta, my own collection

furnishes upwards of thirty examples of the penultimate or third milk-molar, the

greater number being entire, or in conditions which admit of ready determination.

Moreover, whilst furnishing valuable odontological data, they also supply grounds for

speculation as to the causes which brought about the destruction and aggregation in

small areas of so many very young and immature elephants as compared with the adult

' Trans. Zool. Soo. vol. vi. p. 287.
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and aged. This subject, however, has been fully discussed by me elsewhere^ I shall

therefore proceed at once te a consideration of their anatomical characters.

As regards dimensions the specimens constitute two series, graduating regularly

from the smallest to the largest, the extremes of length in upper teeth being 1'6 to

2 inches, against 1-3 to 2'4 inches in the lower jaw.

A Series.—The smallest penultimate milk-molar in my possession—indeed, I believe,

the most diminutive third milk-tooth of any recent or fossil species of elephant hitherto

fissured and described, is represented by the entire and beautifully preserved specimen

of the left-side lower jaw No. 14 (PI. I. figs. 8 & 8a). The one described by Falconer^

is not quite entire ; and although apparently belonging to the same type, it is a little

larger, seeing that with the loss of its anterior talon it contains six ridges in 1'3 inch,

whereas fig. 8 holds seven ridges in the same space. The latter molar is well worn, so

as to fully display the character of the crown-pattern, which is precisely like that of

the other, and bears also a resemblance to the disk of Elephas antiquus and the African

species. This character pervades generally all molars of Maltese fossil elephants, with

faint crimping near the middle of the disk, which is expanded, and shows a small

angulation, as in E. antiquus. On the anterior talon of fig. 8 there is a distinct

pressure-scar, 0-2 inch broad, and the usual pressure-hollow posteriorly at b. As

regards comparisons, it is almost needless to state that the above is about half as long

and one third as broad as even the smallest penultimate milk-molar of any known

species of the genus.

The somewhat imperfect upper molar (No. 2, figs. 7 & la) shows satisfactorily that

it originally held the same number of ridges as the last in about 1-6 inch. Here the

pi'essure-scar (fig. la, I) is 0'6 inch broad, and indicates a succeeding tooth impinging

steadily on the posterior talon. The fangs are consolidated, and the crown is con-

siderably arcuated externally, seeing it is an upper molar. Although as far advanced

in wear as fig. 7, the machferides are more crimped, whilst the central dilatation and

angulations are also pronounced.

The two perfect and very instructive upper and lower teeth (Nos. 91 & 90) belonging

to the same skull have been already noticed in connexion with the foregoing members

of the milk-series. They are represented in situ (PI. II. figs. 1 & 2). The upper penul-

timate milk-molar in fig. 1 has a ridge less than any of the foregoing, just as obtains

in the antepenultimate (PI. I. fig. 3). It bears a close resemblance to the entire speci-

men of the penultimate milk-molar of Falconer's E. melitensis^, only that it contains seven

ridges in 1-4 inch, whereas fig. 1 holds six ridges in 1-5 inch; nevertheless these two teeth

are very much alike, and contrast with the upper molar just described in their thick plates.

The investing cement in Falconer's molar has been denuded ; but in fig. 1 it is present,

and gives a thick-plated aspect to the crown. Immediately in front of fig. 1 there are

' Nat. Hist. & Arch, of NUe VaUey and Malta, p. 161.

' Trans. Zool. Soc. vol. vi. pi. 53. figs. 4 & 4a. ' Ibid. figs. 6 & 6o.
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the two stumps sticking in the jaw, as just recorded, besides a scar on the enamel of the

anterior talon, internally, 0'4 inch in breadth ; but the most suggestive part of the speci-

men is the succeeding alveolus, in which the collines a of the last milk-molar lie horizon-

tally, furnishing a maximum breadth olone inch. The crown of the penultimate tooth is

not sufficiently worn to show the pattern. The lower ramus No. 90 (fig. 2) has been

broken across in front just clear of the tooth, which, however, has a deep scar on the

enamel made by the antepenultimate. The last ridges are not perfectly consolidated.

The entire length of the crown is 1"8 inch, in which there are seven instead of six

ridges in the upper tooth. The last milk-molar a is seen in situ, showing a breadth of

colline of about 0-8 inch. As in the upper the antepenultimate and the first milk-

tooth also were possibly in wear at the same time, seeing that the digitations of the

first four ridges only are invaded. The colline a is nearly entire and well shown behind,

presenting dimensions equal to those of No. 44 (PI. IV. fig. 3), which appears to belong

to the last milk-molar of this pygmy form of elephant.

Other teeth referable to A series are seen in my collection in the British Museum.

For example. No. 1, holding seven ridges, is an entire upper molar, 1'7 inch in

length, with a crown like figs. 1 & 2, just coming into wear, whilst No. 7 is more

attrited, and No. 8 is of the lower jaw, with only the first three ridges slightly worn.

All these teeth demonstrate the presence of an upper and lower penultimate milk-

molar, holding seven ridges, or five plates and two talons.

Intermediate in size between the above and B Series are a number of small lower

teeth, somewhat larger than the former, with figmentary posterior talons raising the

ridge-formula by one ridgelet. They difi'er, however, in no other particulars, and

may be regarded as belonging to A type, with the usual variety of an additional

ridge.

The diflaculty in deciding what should be called a plate and talon is shown in the

lower molar. No. 75 (PL I. fig. 9). Here the first ridge is quite independent of the

second, and the last is a mere triangular splint attached to the seventh ridge. Tlius

this molar might be said to contain seven plates and a posterior talon in a space of

1-7 inch.

The rhomboidal tendency of the disks is here also apparent, with slight crimping

about the middle ; but the crown is not quite half-worn.

Conditions precisely the same as in fig. 9 are shown by the ridge-formulse in Nos. 3,

4, 6, & 10, which represent lower molars in various stages of wear, the half-worn crown

of No. 6 displaying disks in no way distinct from those of PL I. fig. S. These molars gra-

dually increase in length up to No. 9 (fig. 15), which is 2 inches in length, with its seventh

plate convex, and a triangular figment at a constituting a posterior talon. A similar

specimen of a lower molar is shown by No. 62, which holds seven ridges in 1*8 inch,

neither of which, however, might be considered other than plates, the part of the

surface of the seventh ridge which gave rise to the little ridgelet in the preceding
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being hollow in this specimen. As these, however, are all lower teeth, the occasional

addition of a ridge is not uncommon ; thus it may be that the normal number is seven,

or, in other words, five plates and two talons. They are, however, slightly larger

than No. 14 (fig. 8), yet doubtless of the same form.

B Series.—An upper molar holding eight ridges in 2 inches is well shown in crown

No. 60 (PI. I. fig. 13). It is worn not quite half down, so that the crimping of the machse-

rides, as in fig. 7, is pronounced. It is a broader tooth, however, with very thick plates,

each being as much as 0'3 inch ; indeed their size gives quite a character to the ridges.

The posterior talon is a broad digitated splint, rising about the middle of the seventh

ridge, the anterior talon being semicircular, and worn to the common base.

The fragments Nos. 89, 97, & 85, of upper molars just commencing wear, are referred

to this variety. Of other upper molars of B Series, or what might be called the thick-

plated type, No. 104 (fig. 16) represents eight independent ridges in a space of 2'2 inches,

followed by Nos. 76, 82, 77, & 54 of my collections in B. M. The last, represented in

fig. 14, is the largest penultimate milk-molar, and contains eight ridges in 2*4 inches.

None, excepting No. 82, are worn suflaciently to fully develop their rhomboidal disk,

which, however, is beautifully shown on its crown. In regard to its posterior talon-

shaped ridge, so often dwarfed in A series, it is well developed in all of the largest penul-

timate milk-teeth ; and although convex in the above, it rises for the most part from the

common base with the other collines, so as to be classed as a talon only on account of

its more curving outline.

The largest lower molar (fig. 14) is as large as small instances of the penultimate

milk-molar of the African Elephant, which ordinarily contains the same number of

ridges. It does not difier, however, from the other large specimens in its ridge-formula

and crown-pattern.

Summary.—From the foregoing I think it must be inferred that they at least repre-

sent two elephants differing in size :—one of dwarf dimensions, holding ordinarily seven

ridges in its upper teeth ; and another, larger form, with eight ridges. The likelihood

of an intermediate form is not at all clear. As regards crown-patterns, the same appear-

ances prevail throughout A & B series. In newly invaded crowns there is much
crimping ; but when half-worn in the smallest, intermediate, and largest, as seen in

fig. 8 and Nos. 6 & 82, we find the rhomb-shaped outline, with the angulation of

Elephas antiquus, but there is faint instead of pronounced crimping.

The thickness of the plates does not seem, unless in the largest molars, to be dia-

gnostic, as we find thick- and thin-plated specimens among tlie smallest and intermediate-

sized teeth. In the largest, however, it would seem to be general, with rugosities on

the enamel of the posterior talon, and which we shall find are also prominently shown
in the largest last milk-molars.

The fragment of the lower molar, holding six ridges in a space of 1-5 inch, shown in

jaw No. 41 (PI. I. fig. 12), and its profile view (PI. VI. fig. 2), is by no means perfect
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enough to enable me to decide as to its position in the series, further than by com-

parison with tooth and jaw No. 91 (PI. II. fig. 2). It is clear that the former belonged

to a larger animal ; nor, as will appear in the sequel, is the broad crown in keeping

with the last milk-teeth attributed to the smallest form ; but I find that the largest

penultimate milk-molar (PL I. fig. 14) gives the same number of ridges in a like space,

more especially when taken close to its enamel reflections posteriorly, which is the

horizon displayed in fig. 12. It might therefore have represented the penultimate

tooth of the largest form, nearly worn out, and the last of the milk-series coming into

wear. Reference will be made to the jaw itself when I come to consider the cranium.

5. The Fourth or Last Milk-molar—First True Molar.

I shall now refer to several large and interesting series of molars, all of which are

in the British Museum. They comprehend teeth differing widely in size and characters

;

but in consequence of possessing the same ridge-formula, and having been more or less

intimately associated in the same deposits, it appears necessary that they should be

brought together, so that their distinctions may be more easily compared. The ridge-

formulas in the following vai7 between ten and eleven ridges, or eight or nine plates

and two talons ; in one instance there are twelve ridges in a lower molar, where, how-

ever, an extra ridge (or even two) is not uncommon in all known species of the genus.

A Series.—The small upper molar. No. 45, here shown, and its upper aspect in

Fis. 1.

Last Upper Milk-molar. Nat. size.

PI. I. fig. 11, is unfortunately not quite entire, having lost in all probability two, if not

three, of its posterior ridges, leaving eight ridges in a space of 1'8 inch. The pressure-

scar is roughly shown on the enamel of the anterior talon, but not distmctly. It is,

however, clearly defined on the front of the fragment No. 16, which, in all points, is of

the same type. Here the scar is 0-4 by 0-5 inch. Now it is important, with reference

to the position of these teeth in the dental series, to consider how far there is evidence

to give them a claim to the position of a last milk-tooth. This is probably proved,

not only by dimensions, as compared with the preceding, but from the circumstance of

VOL. IX.—PART I. November, 1874.
"^
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the breadth of the scar on the anterior talon, which, in virtue of its dimensions, could

not have been caused by any of the antepenultimate milk-molars just described.

The disks of the specimens not being sufficiently worn to display the pattern, little

can be recorded on this point further than that the only full-developed disk of fig. 11

shows faint crimping. The dentine and cement are in about equal proportions ; and

the enamel is not thick.

I am disposed to associate with the members of this series the fragment of an upper

jaw. No. 46 (PI. I. fig. 18), containing the two permanent tusks and a morsel of an

upper molar, already referred to. The tooth, although on the point of being shed,

shows a large flat posterior fang, with two middle round fangs in front («, «), which

alone would incline me to the belief that this is a fragment of a last milk- instead of a

penultimate milk-molar. The specimen, therefore, might have represented the last of

the milk-series disappearing, with the first true molar almost in full wear, and the tusks

protruding for some distance beyond their alveoli ; it is just possible, however, that the

fragment may be that of the penultimate tooth, where, however, the intermediate roots

between the large anterior and posterior fangs are far more diminutive, especially in

upper molars. The development of the tusks would seem also opposed to this view.

There is no lower molar in my collection allied, as regards size and other characters,

to No. 45 (fig. 11) and its series; but the long narrow tooth considered by Falconer to

belong to the last of the milk-series of Elephas melitensis \ might have belonged to the

same type as No. 45. It holds ten ridges in 2-3 inch^. The disks, as regards pattern,

are precisely like those of PI. I. fig. 8, to which, as regards size and ridge-formula, it

might fairly claim to be the successional molar.

B Series.—The two upper molars, Nos. 18 & 19 (PI. I. figs. 10 & 17), are decidedly

larger than the last, but not beyond the limits of variability observed in known species

of elephants. The more perfect of the two (fig. 10) has lost its last ridge and fangs,

with a considerable portion of the inferior aspect of the crown.

The following profile view (fig. 2) shows its length, 2-6 inches, in which there are nine

ridges. Fig. 17 has lost recently three of its central ridges, but was entire when dis-

covered, and held ten ridges in a space of 3 inches. There are large well-defined pres-

sure-scars on the anterior talons of both molars, more especially on the latter, where
the impression is 0-5 by 0-6 inch. 1 would correlate with the above Nos. 17 & 12 of

the Collection. The latter represents four well-wom disks, showing central expansions,

' Trans. Zool. Soo. vol. vi. pi. 53. fig. 5, and p. 589. This remarkable tootli, Dr. Faloner remarks, " is

unique as regards the complexity of its crown conjoined with such smaU dimensions," seeing that it contains

ten ridges in the same space occupied by the eight ridges we have seen in the largest penultimate milk-molars

just referred to. Certainly the posterior talon in the above is a mere figment, but neither more nor less than

frequently obtains in all molars. Altogether the crown of fig. 5 is so long and so narrow that I have been

sometimes disposed to consider it an instance of two extra ridges in a lower penultimate milk-molar. It is,

however, equalled nearly by No. 44 (PI. IV. fig. 3), which, however, is a larger tooth.
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angulations, and faint crimping, which decrease towards the cornua. The ridge is

remarkable for the profusion of its digitations, as seen in fig. 10.

Fig. 2.

Last Upper llilk-molar. Nat. size.

The colline (a) shown in PI. II. fig. 1 equals in breadth those of figs. 10 & 17, which

might therefore fairly be considered the last milk-molars of the same pygmy form.

There is a perfect upper molar, said to belong to the Zebbug collection, although,

strange to say, it is not referred to by Falconer in his description of the teeth. It has

however, been figured and described by Mr. Busk in a note appended to Falconer's

Fis. 3.

Last Lower Milk-molar? Nat. size.

memoir'. This specimen displays ten ridges in a space of 2-9 inches, and in characters

agrees very well with the above.

' Trans. Zool. Soc. vol. vi. p. 290. I have examined the specimen carefully, and compared its exterior with

other molars from Zehbug, and find they agree in mincralogical characters, only that the white incrustation on

the cement is very much thicker in the above. Considering that the specimen must have been with Dr. Fal-

coner when he wrote his description of the last upper milk-molar of Elephus meliiensis, it seems very strange

that he should have selected a fragment of an analogous tooth when he had such a perfect specimen of the

same type before him.

d2
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The entire lower molar, no. 44, of which the accompanying woodcut (fig. 3} and its

crown view (PI. IV. fig. 3) will give a good idea, contains eleven ridges in 3 inches.

The talons here are mere apjjendages. The crown, like that of the last milk-molar of

E. melitensis (Falc), is long and narrow, the disks are also rhomboidal, with little, even,

faint crimping; the central angulations, however, as usual, are apparent. Indeed,

in regard to dimensions, this tooth might fairly claim to be the lower molar of PI. I.

figs. 10 & 17, and of the upper tooth described by Busk.

C Series.—The two left lower molars. No. 66 (PI. VI. figs. 5 & 5a) and No. 67 (PI. V.

fig. 2), are precisely of the same type. They differ, not only in size but in configura-

tion and other characters, from any preceding lower molars. The entire specimen

No. 66 (PI. VI. fig. 5) contains eleven ridges in 4-2 inches. Unlike No. 44 (PI. IV. fig. 3),

the crown is much arcuated, and instead of being narrow in front is broad and rounded on

the internal border and narrows posteriorly. The plates, moreover, are thicker, being

0-34 instead of 0-3 inch. Indeed, altogether the tooth has very much the aspect of

a true molar. The crown, like the other, is long and narrow ; and the discal pattern

(PI. VI. fig. 5«) shows the pronounced expansions and angulations', with very little faint

crimping and numerous digitations. The enamel is not thick ; but the plates are large

as compared with No. 44 (PI. IV. fig. 3).

The septum {a, fig. 5) still remains ; but as the crown was just being invaded, we
should not expect the next tooth to have made great progress ; however, the slope on

the back part shows there was pressure being exerted.

The enth-e and remarkable upper molar described by Falconer as either the first or

the second true molar of his Meplias melitensis'^, holds eleven ridges in three inches. At
first sight one would be disposed to place it in the D series, with the molars referred

to the last milk-teeth of the largest form, which it and the specimen in my collection,

No. 24 (PI. II. fig. 9) closely resemble, but only in the crown-pattern^.

The latter contains only seven of the anterior ridges, the remainder having been lost.

As far as the specimen goes, however, it may be called a.fac simile of the Zebbug tooth.

They differ from the last milk-molar above mentioned in the greater breadth of crown

and great height of ridges, which, however, are not nearly so thick, there being, for

instance, five ridges in 1-4 inch in PI. II. fig. 9, whereas there are only four in the same

space in PI. III. fig. 4.

The profusion of the digitations is noteworthy, as they are especially plentiful on the

coUines of all the thin-plated milk- and true molars. Altogether these teeth appear to

' The central rib or ribs which g^ve this feature to the cro-mi are more pronounced in some specimens than

in others, and more especially in those referable to the smallest form. See PI. II. fig. 5, where these ridges

are seen side by side in a plate of an analogous tooth to the above.

' Vol. vi. pi. .53. figs. 9 & Off.

' Compare my specimen (PI. II. figs. 9 & 9o) and Falconer's figures 9 & 9a with the disks of PI. IV. fig. 2<(

and PI. III. fig. 4.



THE MALTESE POSSIL ELEPHANTS. 21

me to exceed other upper molars in both collections with regard to the following—viz.

the greater height of the crowns, the length as compared with the breadth of the

croMTi, and the thinness of the enamel and plates'. To what position in the dental

series do they therefore belong 1 Are they the opposing molar to the narrow-crowned

teeth (PI. VI. fig. 5, and PI. V. fig. 2) which we have just seen carry the same number

of ridges in a space of 4-2 inches 1

In the thinness of the enamel and absence of crimping on the machaerides of well-

M'orn disks the two are precisely alike. The plates of the lower molars are much

thicker. This, however, does obtain more or less in the lower jaw, just as the ciown is

narrower by a good deal.

As regards relative length, it is nothing uncommon to meet with much discre-

pancy in this respect between upper and lower first true molars, to even a greater

extent than in the above. Lastly, in the short, stumpy outline of the upper Zebbug

molar, with the pronounced pressure-hoUow below its posterior talon, made by the

advancing septum, we find precisely the same conditions in other species of Elephant,

and in PI. III. fig. 3, which I have assigned to the same position in the dental series

of the largest form^.

D Series.—The perfect and highly suggestive upper molar No. 61 (PI. III. figs. 4,

4 a, & 4S) contains ten ridges in 3-2 inches. There is a well-defined pressure-scar on

the enamel of the anterior talon, 0-6 by 0-8 inch in breadth, which equals the base

posteriorly of the largest upper penultimate milk-molar (PL I. fig. 13). The talons

here are well shown. The crown, just commencing wear, has not the pattern well

developed; but in No. 65 (PI. IV. figs. 2 & 2a), which doubtless belongs to the same

series, we find a half-worn crown displaying decided mesial expansions, slight tendencies

to angulation, with faint crimping extending even to the cornua. These characters

are continued in the still more attrited crowns of Nos. 18 & 52 of the Collection. The

fangs are well shown in No. 65, PI. IV. fig. 2 ; and the posterior pressure-slope (a) is

also exceedingly clearly defined. The rugosities or digitations of the collines are

excessive, extending to the posterior talon, as seen in PI. III. fig. 45, where the investing

cement has been purposely removed. This latter character is common also to the largest

penultimate milk-teeth, as shown by PL I. fig. 14.

The lower molar referable to this type is, I apprehend, well shown in No. 49 (PL III.

figs. 5 & 5 a). As regards relationship I scarcely think there can be a doubt of the

' The thickness of the enamel on the crown of Falconer's figrire (Trans. Zool. Soo. vol. vi. pi. 53. fig. 9) is

exaggerated. I have compared the actual specimens with PI. II. fig. 9, with which its machKrides agree very

closely.

= There is, moreover, this character, ahnost peculiar to first true molars : viz. the tooth is generally very much

broader at the base of the crown than other members ; and although they vary much in size individually, the

specimens coUectively of all first true molars, upper especially, seem to be shorter and stumpier teeth than any

other of the intermediate members.
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connexion between it and fig. 4. Here we have ten ridges in 3-3 inches ; for although

the fore part of the crown is somewhat distorted in consequence of an ancient fracture,

the measurement is not invalidated in any material way.

As in the upper tooth, the same thickness of enamel and the very much digitated

posterior talon (figs. 5« & 4 J) are present, just as, I repeat, obtains in the largest penul-

timate lower milk-molars.

Precisely the same characters are continued in the lower molar No. 63, the crown

of which is not so far invaded as that of fig. 5 ; and although the anterior talon has been

recently removed, there are nine ridges in a space of 3-2 inches. It will therefore be

seen at a glance that the members of this series differ in size and characters from

any of the foregoing.

E Series.—The largest of the class of molars holding ten to eleven ridges is beauti-

fully represented in the perfect crown No. 89 (PI. III. figs. 3 & 3a), which is an upper

molar commencing wear. It holds ten ridges in a space of 4'3 inches. The pressure-

scar on the enamel of the anterior talon is 0-6 by 1-2 inch in breadth.

Another suggestive specimen of an upper molar of the same type, but belonging to a

larger individual, is presented by the tooth No. 71 (PI. VIII. fig. 5
'). It shows a more

worn crown, and is embedded in a portion of the jaw, to which reference will be made

in the sequel. The latter is omitted in the figure. The tooth holds ten ridges in a

space of 5 '2 inches. Probably the first ridge is worn out, seeing that the large anterior

fang which ordinarily gives support to three has only two ridges on it, and the first

disk is ground down to the enamel reflections, with a pressure-scar in front.

The lower molar No. 72 was found in a ramus close to the jaw which contained the

above. It is entire, and contains twelve ridges, including a diminutive posterior talon,

in a space of 5'5 inches. The crown, as usual in lower molars of this series, is much

arcuated, almost like a bow, and similar to No. 37 (PI. IV. fig. 4), which shows a well-

worn crown entire. It holds eleven ridges in about 5 inches. A third lower molar

(No. 51) is represented on PI. IV. fig. 5. The contrast between it and the preceding is

merely one of size, there being eleven ridges in 4-2 instead of 4-8 inches ; consequently

it is of the dimensions of the upper molar, PI. III. fig. 3, just as PI. IV. fig. 4 consorts

with PI. VIII. fig. 5, both of which are a little larger.

The characters of all the members of this and D Series are remarkably alike. As

compared with the other teeth they have thick plates, with thick enamel, and the

ridges are weU apart, with abundance of cement between them.

The lower molars of this series are all much arcuated, as usually observed in true

molars, whilst there is little or no bending in D Series. This, however, is not always

to be depended on. Again, the crown patterns show a repetition of the same characters

in D and E Seiies.

' The tusk found in the skull -which contained this molar has been referred to at page 9.
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There is central expansion and angulation, with irregular crimping in newly invaded,

and fine crimping on the cement-side of the well-worn disk.

Summary.—In the first place, from what has just and previously been stated, with

respect to the molars I have assigned to the position of penultimate milk-molars, it

seems to me evident that none of the foregoing can be referred to a more youthful

condition than the last of the milk-series. Before, however, attempting to classify

these complex varieties of molars, we must bear well in mind that there is a wide

individual difference, as regards size, between specimens of last milk and first true

molars in all known species of elephants. I find among the materials in the British

Museum, and the fine collection of molars of the Asiatic Elephant in the Royal College

of Surgeons, that this difference is remarkable. In the paleeontological collection of the

British Museum there are specimens of the last milk-molar of the Mammoth, holding

the same number of ridges, with full}- one inch difference in length ;
indeed, as stated

by Falconer, " often the antepenultimate true molar of a large variety may be nearly as

large as the penultimate of a small one"'. Therefore slight differences in size, other

points being equal, must be received with considerable caution.

1. Reverting to the fragments ofjaws (PI. II. figs. 1 & 2) containing the penultimate and

germs of the last milk-teeth, I find that the collines of the latter in both rami are slightly

longer and broader than the largest plates of A Series, but agree exactly with those of B

Series. Now, with reference to the members of A Series, although differing perceptibly

in dimensions from B Series, they all maintain the same ridge-formula, the same crown-

pattern, and thickness of plates ; in fact they are distinct only as regards size. If a

comparison between the upper molars Nos. 45 & 18 (PI. I. figs. 10 & 11) is made, it

will be found that their relative lengths are 2 and 2-8 inches ; and the last lower molar of

Falconer' and No. 44 (PI. IV. fig. 3) give proportional lengths of 2-3 to 3 inches, which

will be found by no means remarkable individual differences between teeth holduig

the same number of ridges, or one of which (as in the case of No. 44) has an extra

ridgelet. I am therefore disposed to conclude that A and B Series represent the last

milk-molar of a small form or species of Elephant, whose antepenultimate and penulti-

mate milk-teeth are exhibited by PL I. fig. 6 and fig. 8.

The ridge-formula, therefore, of its milk-molars would stand 5:7:10-11, or, without

talons, 3:5: 8-9, which, with the exception of an occasional extra ridge in the lower

jaw, is precisely the same as that deduced by Dr. Falconer from the Zebbug collection.

2. The two upper and two lower molars comprising C Series are distinct from any other

specimens in my coUection ; and being from different localities, there is no likelihood

that their peculiar outlines are to be ascribed to casual or individual peculiarities. At

all events they would appear to claim the position of true molars, each holding eleven

ridges. As compared with the last milk-molars of the smallest form, they agree with

> " On the Mastodon and Elephant," Quart. Journ. Gcol. Soc. vol. xxi. p. 317.

Trans. Zool. Soc. vol. vi. pi. 53. fig. 5.
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regard to the thin enamel and plates ; but the comparisons as regards length present

anomalies in the upper molar. Thus the difference in length between the members of

A Series and the Zebbug upper molar' is not by any means disproportionate ; but the

members of B Series are about the same length, although not nearly so broad, nor are

their crowns so high. Nevertheless, allowing for individual differences, it might be

concluded that this series represents the first true molar of the smallest form, which

ordinarily held eleven ridges, or nine plates and two talons.

3. Reverting to the antepenultimate milk-molar (PI. I. fig. 3) it has been stated that

the jaw which contained it held also a germ penultimate milk-tooth of the dimensions

of the largest specimens (to wit, figs. 13 & 14), which differ from the smaller penulti-

mate milk-teeth (figs. 7 & 8) in size, ridge-formula, and development of the crown-

constituents. The former moreover display a highly rugous and digitated condition of the

collines, especially posteriorly, as seen in fig. 14. Now all these characters are repeated

in the members of D series, viz. the upper molar (PI. III. figs. 4, 4 a, & 46) and the

lower (figs. 5 & 5a), whilst the proportion in length between the two sets stand, as

regards upper teeth, as 2 to 3 '2 inches, and in lower as 2-4 to 3'4 inches. Indeed

these molars differ collectively so widely from their congeners in crown-pattern, plates,

and size, that I scarcely think there can be a doubt as to their independent characters.

The thickness of the plates and enamel as compared with other milk-molars, the less

rhomboidal-shaped disk, and the presence of pronounced crimping of the machserides

on newly invaded, and faint crimping on well-worn crowns, seem to me to distinguish

these much larger teeth from those of the smallest form.

The ridge-formula, therefore, deducible from the above data would, as regards the

milk-series of the largest form, stand as 5:8:10-11, or, without the anterior and

posterior talon, 3:6: 8-9, being one ridge more in the penultimate milk-tooth than

obtains in the smallest form.

4. If we admit the members of D series to represent the last milk-molar of the

largest form, there can be, I think, little doubt that E series wiU illustrate its succes-

sional first true molar. Irrespective of size, which entirely excludes the latter from all

the preceding, their relatively thicker plates and enamel claim for them the position

of true molars. As regards the thickness of plates and cement and discal pattern, how-

ever, they bear a close resemblance to the last milk-teeth just referred to, as may be

seen by comparing PI. VIII. fig. 5, and PI. III. figs. 3, 3«, and PI. IV. figs. 4 & 5, with

PI. III. figs. 4, 5, and the other well-worn crown of the latter (PI. IV. fig. 2 a). The
relative proportions between the last milk-teeth and members of E series are, as regards

upper molars as 3-2 to 4-3 inches, and lower as 3-4 to 5 inches.

The ridge-formula, therefore, of the first true molar of the largest form of Elephant

would stand as in its last milk-tooth, viz. ten to eleven ridges, or eight to nine plates

and two talons.

' Trans. Zool. Soo. vol. vi. pi. 53. figs. 9 & 9a.
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6. Second True Molar.

I shall now describe three series of molars containing apparently twelve ridges, or

ten plates and two talons.

A Series.—'The two rami Nos. 100 & 101 (PI. V. figs. 1 a & J), with their associated

molars in situ, are veiy interesting. They are evidently the right and left of the same

individual. The right has been rolled, thus giving a rotundity to it w-hich is not seen

in the other ; on the contrary, the left has been flattened by pressure, and was also

found in the gap of Benghisa, firmly impacted between blocks of stone. They thus

well exemplify the geological conditions under which they were deposited. These 1

have fully described elsewhere \

Unfortunately both rami have been broken across at a short distance behind their

teeth ; but there are apparently data for establishing the position of the latter m the

dental series. The more perfect of the left side shows clear evidence of twelve ridges in a

space of 5-6 inches, irrespective of the oval-shaped fragment of dentine in front, which,

judging from the opposite tooth, may have formed a base for a semilunar anterior talon,

such as is seen in the last true molar (PI. VI. fig. 1 a). In PL V. fig. 1 there is no trace

of a preceding tooth in front ; and considering that all the ridges, excepting the last three,

were in wear, we should expect a succeeding tooth to be making advances, and the

former to have been pushed further forwards, seeing that they extend for 2J inches

behind the anterior border of the coronoid process, and neariy to the angle of the jaw.

They are remarkably long and narrow ; and taper gradually, with a small posterior talon

at c on the right tooth, the same having been lost on the opposite. Although the

cement is not injured, there is a void behind as if it had held the germ of an advancing

tooth ; indeed this is so apparent that I am much inclined to regard the above as

penultimate true molars. A fragment of a similar tooth is represented in PI. II. figs.

8 & 8a.

B Series.—1. The molar No. 42 b (PI. XI. figs. 10 & 10 a), in situ, is nearly perfect,

having only lost its last ridge, probably by the same accident which cleared away all the

jaw posterior to the tooth. The lost posterior talon, however, is preserved in the detached

tooth (42 a) of the other ramus ; but the crown of the latter is much distorted through

injuries received when the molar was fresh. It is probable, from the gap a, fig. 10,

that a fragment of the preceding tooth was in wear. I think, from the circumstance that

the double anterior fang in 42 a distinctly supports two plates and a field of dentine

in front, with a machseris of what may probably form portion of its semilunar talon, we

may very fairly surmise that this tooth held twelve ridges in a space of 6-3 inches.

The question is, therefore, is this a penultimate or a last true molar 1 Unfortunately

all the portion posterioriy is lost, so that there is no direct evidence of a successor; but

though all the ridges except the last two are invaded and there are no indications of

' Author's ' Nat. Hist, and Arch, of the NUe VaUey and Malta,' p. 189.

VOL. IX.—PART I. November, 1874. ^
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severe pressure on the enamel of the last ridge, at the same time it seems pretty

generally the case that the succeeding tooth does not commence to attrite the pre-

decessor until the latter has about one third of the crown worn out. Again, the

crown does not graduate, like last teeth, towards the posterior talon; moreover the

heel is only about 2-5 inches behind the anterior margin of the coronoid, and the plates

(see fig. 10ft) are arcuated as in teeth that are being pushed onwards. These facts

dispose me to regard the above as being penultimate true molars.

The discal pattern displays the expansions and excentral angulations of a well-bent

lower molar. " The enamel is in no wise thick ; and there is scarcely a trace of crimping.

The crown, as obtains in certain last lower molars, is broad in front and narrow

posteriorly.

2. The almost worn-out fragment of an upper molar No. 50 (PI. II. fig. 7) contains

seven and a half ridges in 2'8 inches, and, from dimensions and consistence of enamel

and discal pattern, might have belonged to this series, the crowding and parallelism of

the plates being, as previously shov/n, a result of the advanced stage of wear.

C Series.—1. The upper molar No. 38 (PI. III. fig. 1) represents a broader crown

than ordinarily obtains, from the circumstance that the plane of attrition is oblique

instead of horizontal. As to its claims to the position of second true molar I

think there cannot be much doubt. There is a broad pressure-scar on the posterior

aspect. The double anterior fangs have been broken off close to the crown, and

support only the first ridge, which is worn to the common base ; therefore, allowing for

the loss of one plate and the anterior talon, we are seemmgly justified in concluding that

the original formula amounted to at least twelve ridges. There are ten ridges in a space

of 5-4 inches, which with those worn out would make up the length to fuUy 6-5 inches.

The well-worn and perfect condition of the disks shows the decided pattern of the

largest form as displayed in the well-attrited crowns of its preceding teeth. The
contrast between the above and PI. II. fig. 7 is remarkable. Although the latter is

almost worn out, it displays seven disks in a space of 3 inches, which is precisely the

dimensions of another fragment of a similar tooth in germ (see No. 69 of the collection).

2. Another well-worn fragment of an upper tooth of the same type as No. 38 is shown

in No. 80 (PL VIII. fig. 4). It contains six ridges in a space of 3-5 inches, which

would make the original dimensions about the same as No. 38. Here the shallow disk,

with the famt crimping on the cement-side of the machserides, and some arcuations of

the plate with the pronounced angulations are well seen ; whilst a vertical section of

the opposite tooth of the same individual displays the thick intervening cement as com-

pared with the breadth of the plates.

3. But a far more convincing proof of teeth analogous to the above being penulti-

mate true molars is seen in PI. VIII. fig. 2, where the last of the series is in situ, with

a fragment («) of the penultimate also in place. The latter holds six ridges in a space

of 3' 3 inches.
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4. The lower molar referable to this series is well shomi in the fragment No. 81 a

(PI. Hi. fig. 2). It has, like the others, a well-defined pressure-scar posteriorly.

5. There is another, posterior portion (No. 81b) of evidently the opposite tooth of per-

haps the same individual. This specimen shows a pronounced xmsterior pressure-scar

1-3 inch in height by 1-6 uich in breadth. Here also the cement is in excess. Allowing

for the displacement of the machserides by the longitudinal fracture in fig. 2, the expan-

sions of disks, angulations, and faint crimpuig are veiy evident. The enamel is nearly

0-2 inch in thickness^; and had it not been for the clear mdications of an advancing

tooth, the two specimens might have been fairly considered to belong to the last of the

series. Fig. 2 contains four plates in 2-5 inches, which would make the tooth to have

been from 6 -5 to nearly 7 inches in length.

Summary.—It seems to me evident from the foregoing dcta that all the molars just

described cannot fairly claim to be considered other than penultimate true molars.

That they have no title to the position of antepenultimate true molars is proved, not

only from the preceding molars, but from their ridge-formula, crown, constituents, and

fangs.

1

.

I shall in the first place consider their individual affinities. As regards the dimen-

sions of the molars in A & B series and their rami, it must be allowed that the contrast

as regards both is seemingly at variance with any assumed specific relationship. The

molars (PL V. figs, \a8cb) contrast with that of PI. XL figs. 10 and 10 a, in respect of

outline and crown-constituents, the ridge-formula and dimensions being equal. Thus the

crown of the first is long and narrow, whilst that of the latter displays a broad rounded

front, naiTOwing posteriorly after the manner of the last true molars (PL VII. fig. 2).

Again, there are decidedly broader bars of cement between the plates in PL V. fig. 1 than

in fig. 10 ; but they agree as regards the thickness of the latter, and enamel, and the

pattern of the disks.

2. The rami differ also. Allowing that PL V. figs. la&.b have been much injured,

whilst PL XI. figs. 10 & 10 « has lost a portion of its posterior border ; nevertheless the

discrepancies in the dimensions, as will be seen when I come to consider them, render it

extremely likely that, if both jaws hold penultimate true molars, the owners belonged to

forms or species differing much in size, also in the configuration and crown-constituents

of their molars.

3. As regards C series, there is a considerable difference in respect of size between its

members and either of the other two series. With A series there is no affinity what-

ever ; and most assuredly a comparison between the two surfaces in wear, alone, at once

proclaims them distinct in every respect. Again, as compared with B series, unless the

latter is allowed to be a small variety or a sexual condition, I see no manner of

arrivmg at any other conclusion than that these penultimate teeth represent three

distinct forms of Elephant ; and yet as regards length the members of B & C series

' The enamel is broader than shown in the figure.

e2
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are alike. But the difference in the thickness of the plates and their enamel is cer-

tainly vei"y great
;
yet when the same elements in equivalent molars of the thick- and

thin-plated varieties of H. antiqims are compared we find more astounding differences.

(1) Assuming A series to represent the second true molar of the smallest form, the

lengtli of the first molar would be to the second as 4'2 to 5'6 inches.

(2) Allowing B series to belong to a variety of thin-plated molars of the largest form,

and C series a larger thick-plated sort, their lengths, as compared with the first true

molar, would stand as 6 "5 and 7 inches to 4'2 and 5 inches. Now, as individual differ-

ences in the size of first and second true molars in all other known species vary very

much, there is nothing in these discrepancies very discordant as compared with them.

In the African Elephant the first true molar often varies in the upper jaw as much as

an inch in individual molars holding the same number of ridges ; and the like is the

case to a greater extent in the Asiatic, whilst teeth referable to the second true molar of

the Mammoth, and holding eighteen ridges, I have found to vary as much as 2 inches.

7. Tlie Third or Last True Molar.

The last of the dental series is well represented in my collection by several entire

specimens, which therefore fix in certain instances the dimensions, ridge-formula, and

characters of this important molar beyond reasonable doubt. At the same time there

are conflicting data in regard to the characters of specimens ; and, as in the penulti-

mate milk-molar, they form a series graduating from what is evidently a very small last

molar up to a large one ; and this progression is so gradual that I find it difficult to

separate the intermediate from either of the extremes, which, however, differ widely in

characters as well as dimensions. Although certain types held 14 to 15 ridges, or 12

to 13 plates and 2 talons, it is not evident that all I have considered last true molars

contained so large a ridge-formula.

A Series (thin-plated).—1. In the first place I will select as a type of this series the

finely preserved molar considered by Falconer to repi'esent the last upper molar of the

Elephas melitensis^ . This tooth I have carefully compared with similar specimens in

my own collection, more especially No 28 from Mnaidra Gap, with which it agrees very

closely; indeed so similar are they in general characters that, were it not that both belong

to the right side, it would at first sight be difficult to discriminate the differences, which,

however, are important. No. 28 has an additional ridge ; and a portion of its posterior

talon has been recently broken off. In front there is a field of dentine, where doubtless

another ridge or ridges existed ; and whilst ten ridges are contained in 4 inches in the

Zebbug specimen, there are eleven in 4-4 inches in No. 28. Dr. Falconer has pointed

out that in the former the large front fang and its ridges have disappeared by ab-

sorption and attrition ; and as this root usually upholds three ridges, it is fair to surmise

that the Zebbug molar may have originally been about 5 inches in length, perhaps a

' Zool. Trans, vol. vi. p. 296, Palisont. Memoirs, vol. ii. p. 202, pi. xi. figs. 1 & 1 a.
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little more ; and this is precisely the estimate to be aimed at by computing the loss in

the same way in No. 28.

In upper last true molars of the African, Asiatic, Mammoth, and E. antiquus, and,

indeed, in all representatives of the genus, there is a decided graduation of the ridges

towards the last, or posterior talon, which is commonly dwarfed in size. Moreover the

usual flattening just below the latter, invariably present in other members of the series

when well worn, is as a matter of course not observed in the 3rd true molar. Now as

regards these distinctions I must state that, whilst the Zebbug molar and No. 28 display

a pronounced similitude to the pyramidal-sided outline of the last of the series, there is

a flattening at the base of the posterior talon in both, which, with all due deference to

Dr. Falconers's opinion to the contrary as regards the former, I submit is not unlike a

pressure-hollow made by the septum of an advancing tooth. Again the difference in

length and breadth between the last plate and hind talon in both gives an abruptness

posteriorly which, as far as I have seen of recent and fossil last upper true molars, seems

to me exceptional' ; but at the same time I am willing to admit considerable variations

on this head.

In respect of general characters the foregoing, although smaller, agree in a remark-

able manner with the following, and more especially in the pattern of the worn disks,

which, I repeat, are well shown in the Zebbug specimen figured and described in the

' Paleeontological Memoirs'^. The crown-constituents are pretty evenly distributed;

the plates are not thick ; and the enamel, dentine, and cement are not in excess. The

disk widens towards the middle, with abrupt angulations and faint crimping on the

cement-sides of the machaerides.

I feel therefore much disposed to associate these two specimens with the penultimate

lower molars, PI. V. fig. 1, and reckon that the Zebbug molar has lost a plate and a

talon, and No. 'AS the latter only ; so that their original lengths would have been about

4"8 inches.

2. The upper jaw of my collection, No. 86 (PI. IV. fig. 1), containing two molars

in situ, presents several important characters. It will be observed that all the ridges

are invaded, and yet the teeth occupy a very large expanse of the jaws. The last ridge

on the right side is preserved, and behind it a considerable fragment of the back

portion of the alveolus ; there is no abrasion of even the cement of the posterior talon a

;

nor is there the pressure-slope usually present when a tooth comes to be so far attrited.

Irrespective of the masses of dentine in front, and the single machseris, b b", the

' 3Ir. Davies has inspected the Zebbug specimen, and agrees with me in this opinion. As regards the

anterior fang, which is not in the specimen, it must be stated that it is very rarely found in upper molars

unless when far advanced in wear.

^ Vol. ii. p. 292 and pi. xi., and figs. 1 and 1 a, Zool. Trans. Tol. vi. p. 296. I have ascertained all data in

connexion with this tooth from repeated careful examinations of the specimen, the profile and crown-view of

which is well seen in Pateont. Mem. ii. pi. xi. fig. 1 a.
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remainder of the ridges (nine) are contained in a space of 4'2 inches ; so that by making

the same allowance for the lost portion as in the cases of the Zebbug molar and

No. 28', there would have been fourteen ridges in about 5^ inches, i. e. supposing the

teeth to have been last true molars. At all events it is clear that their ridge-formulas

exceeded ten plates and two talons. This is further shown by the following, which re-

presents the palatal region containing a fragment of the left and almost the entire right

molar in situ.

3. The specimen in the B. M. (No. 87) has been much injured, and the posterior talon

has been recently lost. The crown is not nearly so far advanced in wearas the last, the four

posterior ridges being intact. There is a small field of dentine in front, 0-3 inch, and

sufficient to have maintained an extra ridge. As the tooth stands, tliere are thirteen

ridges in 5-5 inches ; and from its state of wear it may be said to be entire, with the

exception of the loss of the last ridge. In crown-constituents it repeats precisely the

characters of the preceding, and from its long graduating crown indicates at all events

the usual contours of the penultimate and last upper true molars. The crown-pattern in

PI. IV. fig 1 and No. 87 are precisely alike, and also correspond with the two pre-

ceding. Now, in comparison with No. 28 and the Zebbug molar, it will be found that

the two just described contain an extra ridge in a given space ; thus the two former

hold seven ridges in the same space occupied by six ridges in the two latter.

4. One of the most characteristic and instructive specimens in my collection is the

portion of a right lower ramus. No. 95 (PI. VI. fig. 1), containing an entke molar

(fig. 1«) which has been detached and is represented of the natural size in order to

show its outline. Here we have the character not rare in last true molars of recent and

fossil species when the posterior ridges become reclinate, so that the posterior talon c

(fig. I a) is nearly horizontal. The tooth in this instance fills the ramus, so that its base

posteriorly reaches to b (fig. 1), or in other words, within a short distance of the opening

of the dental foramen. There is an indication of the bony alveolar septum behind ; so

that, to all appearance, the only conclusion we can come to is that the molar is the

last of the dental series. It contains fourteen ridges in about G inches. Excepting

the ten disks in wear, the remainder of the coUines are more or less hidden by the

investing cement ; but their tips are determinable.

It will be seen from fig. ] a that the ridges are crowded, and that the enamel is

decidedly thin as compared with the upper teeth ; there is faint crimping, however, with

central expansions and angulations on the well-worn disks. It may be here observed

that the surface in wear represents the entire attrition-plane, as no fragment of a pre-

ceding molar is noticeable. From this circumstance, therefore, and the space occupied

by the tooth, it seems to me to afi'ord conclusive proof of its being a last true molar of

a very small species of elephant.

' I have invariably estimated the average width of the ridges by measurements taken at the base of the crown,

so as to overcome the errors likely to arise from measuring disks in various stages of wear.
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B Series (thick-plated).—The series I shall now describe comprehends several teeth

remarkable for their smaU size and the thickness of their plates and enamel.

1. The most suggestive instances have been figured and described by Falconer as the

last lower true molars of his E. melitensis^ . Two of his specimens (figs. 12 & 13)

display the fan-shape or reclinate aspect of the last few ridges, as seen in PI. VI. fig. 1 of

A series, and one of them a peculiarity, or rather a diseased condition of wear, observed

occasionally in domesticated elephants. The most perfect, however, is shown in fig. 11.

This long narrow and very thick-])lated molar holds eleven ridges in 4 inches. The

front fang has evidently been ground away, and with it not only three ridges but pos-

sibly part of the succeeding ; thus, allowing for their loss, it was surmised by Falconer

that the crown originally held twelve or thirteen ridges, in a space, 1 calculate, of about

5'4 inches, which brings the molar nearly to the dimensions of PI. VI. fig. 1. And also,

like the penultimate molars (PI. V. fig. 1), it displays a very long and narrow crowj),

with the plates separated by much intervening cement. Three molars equivalent to

the above are represented in my collection by the right and left specimens of the same

individuals Nos. 35 A & B (PL IX. figs. 1, \a & 2, and PI. II. fig. 10). None of these,

unfortunately, is entire.

The fii-st shows a tooth in place, and the fellow of the other ramus detached. The

lower jaw which held them lay close to a portion of the vertebral column (PI. XL fig. 9),

of which two of the vertebrae are seen also in PI. IX. figs. 3 & 4. The fragment of the

molar No. 15 (PI. II. fig. 10) was also discovered along with the above. Whether or

not these molars are referable to the last of the series of a dwarf elephant, there can be

no question whatever as to the matured state of the vertebrae, seeing that all their

epiphyses are completely consolidated, as will be further noted when I come to describe

them.

Eeverting to the right ramus, PI. IX. fig. 1, it is unfortunately imperfect, but

sufficiently complete to show that the molar extends far back near to the angle of the

jaw ; the septum c is M'ell seen in the figures. On the inner aspect the dental canal

has been laid open, showing a fragment of the triangular-shaped plug running up

towards its opening. The infiltration of calcareous matter into this porous osseous

substance, however, has considerably obscured the original character ; but no capsule

or hollow cavity is apparent therein, such as obtains in alveoli of all intermediate

teeth, even when- the crown of the molar in its immediate front is commencing wear

;

and considering that here only four of the last collines are entire, I think, under the

cu-cumstances, there should have been indications of a succeeding molar in the above

situation. It is impossible, however, to be positive on this point, in consequence of the

loss of substance.

Eeverting to the molars, the more perfect (figs. 1 & 1 a), I calculate, holds ten ridges

in 4-5 inches ; it will be seen that the first disk on fig. 1 a is worn to the enamel-

' Zool. Trans, vol. vi. pi. 53. figs. 11, 12, and 13.
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reflections with a field of dentine in front ;
perhaps a fragment of the preceeding molar

may have been in use at the same time. The anterior fang has been broken oflt or is

worn out, and has left no indications of its presence on the lower surface of the crown

;

it is difficult therefore even to surmise what may haA'e been the original length and

ridge-formula of this tooth. But supposing Dr. Falconer's estimate of the above '

correct, this specimen, provided it held fourteen ridges, would have been originally

about the same dimensions. They agree moreover in their characters; but figs.

1 & 2 are narrow-crowned as compared with the Zebbug teeth ; yet the same

thick plates, thick enamel, central expansion, abrupt angulations tvithout even faint

crimping, are common to all. Indeed, as regards the thickness of the enamel, it may

be stated that the average of the larger plates in the Zebbug (fig. 11) and the above is

0'5 inch, which is excessive as compared with the lower molar of B series.

2. The fragment No. 15 (PI. II. figs. 10 and 10 a) shows what appears to me to be

a left lower molar commencing wear. It is displayed chiefly with the view of

indicating the outline of the crown in front, thickness of ridges, and tlie fore fang,

which is here quite traceable and gives support to two plates besides a diminutive

anterior talon. All these molars show considerable arcuation of the crowns—more,

however, in the above and the Zebbug specimens than in PI. IX. figs. 1 & 2.

It is apparent therefore that there is no evidence whereby the precise ridge-formulas

of these teeth can be ascertained. Dr. Falconer, reasoning from analogy, as in the

upper molar" just referred to, gave the lower molar fourteen ridges. And I think his

hypothesis is now much strengthened if we allow the members of this series to be only

thick-plated varieties of A series ; and considering what has been already shown, and

what will be further displayed in the next series, it seems to me a fair deduction that

the above are only varieties of the same molar represented by the entire thin-plated

tooth, PI. VI. figs. 1 & 1 a, where we have fourteen ridges.

C Series.—1. The reclinate condition of the last ridges, pointed out in PI. VI. fig. 1,

is repeated in the thick-plated molars 43 A «& B (right and left), the former of which is

represented in PL VIII. fig. 9. It is one of a pair found iti situ. The left is much

injured ; but fig. 9 is fairly entire, having lost recently a few of its anterior ridges

supported by the long front double fang. The fan-shaped expansion of the last five

ridges prolongs the length beyond what would have obtained had they been erect.

Allowing ,for the loss of the three ridges ordinarily borne on the anterior fang, we may
fairly surmise that this tooth held originally fourteen ridges in a space of certainly

7 inches. The graduation of the posterior ridges must always add to the length of

a tooth.

The disks here, as usual, show the central expansion, with angulations and faint

crimping ; and, as compared with B series, this may be also called a thick-plated molar

;

' Zool. Trans, vol. vi. pi. liii. flg. 11.

' Pal. Mem. vol, ii. pi. xi. fig. 1,
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but although its enamel is not so thick as that of B series, it is altogether a much

larger tooth, with a diflferent configuration.

As to the position of No. 43 A & B (fig. 9) in the dental series, had it not been

for the posture of the last ridges, the pronounced retroflexion of the ceiitral plates

would naturally indicate the pressure of a succeeding molar ; but considering these facts

and that all the ridges except the last five are touched by wear, and there are no traces

of pressure on the posterior talon, I can see no more feasible conclusion to arrive at than

to consider the above to be a last true molar of an elephant larger than any of the

owners of the teeth in A or B series, from which it diifers in configuration as well as

dimensions and crown-constituents, although the outline of the disk is much alike in all.

2. Two beautiful and highly suggestive examples of what must be considered last

true molars, are represented by the entire specimens Nos. 64 & 59 (PI. VII. figs. 1& 2 & 2a).

The former, an upper tooth, shows fourteen ridges, including the pygmy digitated

posterior talon «, in a space of 7 inches. Attached in front, although not shown in the

figure, are two plates of the penultimate molar. As the crown is just being invaded, of

course its pattern is not developed ; the machserides are therefore well crimped, and the

plates and enamel thick.

The next, No. 59 (figs. 2 & 2a), is a much arcuated lower molar ; the last ridge, although

rounded and finger-like, rises like the others from the common base to the same level

as the penultimate. There is a slight flattening on its base internally, but no trace of

what could be called a pressure-mark. The crown is broad in front, tapering steadily

posteriorly. The anterior talon is large and semilunar ; and the anterior fang seems to

support it and the succeeding plate only. Here we have fourteen ridges in 6'5 inches.

The crown- constituents are precisely the same as in the last. The disks show central

exj^ansion. with angulations and faint crimj^ing.

Another jjair of upper molars, Nos. 70 & 58 (PI. VIII. figs. 2 & 3), are larger than

No. 64, but only slightly ; and as their posterior ridges were not quite consolidated,

they have become somewhat displaced and are encased (fig. 2) in a fragment of the

jaw. This tooth holds, in front, the fragment {a) of a penultimate molar already noticed.

The figs. 2 & 3 contain each fourteen ridges in 7'3 inches; none of the digitations of

the four ridges in wear being obliterated, there is of course excessive looping. Their

crowns are rather narrower as compared with PI. VII. fig. 1, just as the lower molar

No. 56 (PI. VIII. figs, 8 & 8a) compares with the crown of No. 59 (PI. VII. fig. 2).

The molar, PI. VIII. fig. 8, is markedly narrow throughout, and held, no doubt, au

extra ridge, as there are fourteen in the space of 7'4 inches, and clear indications of the

loss of one or more posteriorly. The last three ridges, however, were broken ofl' and

reunited ; so that there may be a slight excess thereby given to the length. The re-

markable feature in this molar and the two preceding is that their enamel is not so

thick as in PI. VII. figs. 1 & 2 ; but the difference is not very material.

This is also evident in a very much worn upper molar, No. 79, where the crown

VOL. IX.—PART I. NovnnLer, 1874. v
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is almost ground down to the top of the penultimate ridge with the rudimentary and

digitated posterior talon at its base. Here fourteen ridges are held in space of 7" 2 inches

;

there is much parallelism of the disks, and a comparative thinness of plates ; and their

enamel is quite in keeping with the last. Possibly these may be only sexual differences.

In all the above teeth the discal pattern is alike, showing very faint crimping of the

machserides in well-worn crowns, with the central expansion and angulation. Less perfect

molars of the same dimensions are represented by Nos. 57 and 40 of the Collection.

The nearly perfect upper molar No. 93 (PI. VIII. figs. 1 & 1 a) contains fifteen ridges

in 7 '5 inches. It differs from the foregoing only in the presence of an extra ridge.

The posterior talon here is only a diminished ridge rising from the common base with

the others.

A fragment. No. 68 of the Collection, is referable to the same type.

A mutilated lower molar, No. 36, with several of its ridges depressed from an

injury when the tooth was fresh, is no doubt on this account considerably lengthened,

from the infiltration of matrix at the seat of fracture. The last ridge here is of the

same character as in PL VIII. fig. 2, with the same flattening internally at its base.

The cement has been I'emoved by accident from the tops of the last three collines, which

alone are unworn ; therefore the tooth is far advanced and under all circumstances

should have maintained indelible marks of pressure on its last ridge, which is not the

case.

Probably No. 36 did not exceed materially the dimensions of any of the foregoing, to

which it assimilates in all particulars ; only the enamel is, if any thing, thicker. The

worn disk shows the faint crimping and pronounced central angulations.

T) Series (thick-plated).—The members of this series are unfortunately very imperfect

;

but what remain transcend in dimensions any of the foregoing.

1. A fragment. No. 78, shows six and a half of the posterior ridges of an upper

molar in a space of 4'3 inches ; so that if the tooth held fourteen ridges, like the pre-

ceding, it must have been fully 9 inches in length. It is remarkable for the massive

appearance of the plates ; and although the crown is considerably abraded, its disks are

well shown. The three anterior pretty well indicate the original dimensions of the

plate; the first, being the broadest, was no doubt one of the central ridges. It is 2-5

inches in breadth, and 0'5 inch in thickness, which would equal the same in the second

true molar of Elephas antiquus. The last three ridges display large circular digitations

in pairs, which are from 0-5 to 1 inch in breadth. The parallelism of the plates is

of course pronounced, seeing that the section is close to the base. There is distinct

faint crimping of machserides and abrupt angular expansions ; the latter, however, are

not very conspicuous, but quite as much so as obtains in the members of C Series.

2. The fragment of a lower molar. No. 55 (PI. VIII. fig. 7), was unfortunately all

that could be saved of an entire tooth after having been knocked about by the workmen.
It was found close to the last, and, indeed, may have been the opposing tooth of the same
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individual. Here the last srs ridges are contained in a space of 4-6 inches, and the

average of each plate is about 0-7 inch, which, supposing it held fourteen collines, would

have made the original length about 9-5 inches. The breadth of the central plate, a,

is about 2-5 inches. The posterior talon is firmly attached to the last plate, which

displays four large circular digitations (not three, as rendered in the figure)
;
and yet,

although thus far worn, there is no indication on the talon of the presence of an

advancing tooth. The disks show well-marked faint crimping and disposition to central

expansion and angulation, with an abrupt bending forwards of their horns. The tusk

found along with this tooth has been already referred to at page 9.

It may be stated, as regards relative dimensions with the other last true molars, that

the marked discrepancy between the members of C and D Series as regards thickness of

plates is fully as great, if not more conspicuous than betw een the members of A and

B Series.

Summary.—1. Whether or not all the members of A Series represent the last true

molar, it is clear to me that they belong to the same type or form. At all events it

would appear clear that the upper molars, Nos. 86, 87 & 95, claim to be considered as

belonging to the last of the dental series. The latter, however, as compared with the

teeth (PI. V. fig. 1) which I have assigned to the second true molar of the smallest form,

give a very small proportion indeed for second and third true molars ; but considering

that the enamel and plates of No. 95 are remarkably thin as compared with the upper

teeth, it is just possible that it belonged to a small individual, male or female.

2. The teeth represented in B Series have certain claims to be separated from the

foregoing. In dimensions and outline they agree. I must, however, allow that there

is a remarkable difference in the thickness of the plates and enamel, as in the absence of

sculpturing on the latter ; but otherwise it would be difficult to draw distinctions. The

only likelihood that they belong to the same form as A Series is by discarding the thick

plates as a cause of separation, which Dr. Falconer ' has done, believing that the upper

Zebbug molar referred to in A Series and the lower Zebbug teeth of B Series are indi-

vidual instances of what he considered to be the upper and lower last true molars of his

Elephas melitensis. In this opinion as regards the thin and thick plates I am disposed to

concur, applying the rule to them that obtains in the case of the Mammoth and Elephas

antiquus. Consequently the last true molar of the smallest form may have ranged

between 5 and 6 inches in length and held ordinarily fourteen ridges, i. e. twelve plates

and two talons—which in comparison with the Asiatic Elephant would place them with

its last milk-molar, which holds the same ridge-formula in about the same space.

3. The materials of C Series being for the most part entire renders the determination

of their ridge-formula and crown-constituents a comparatively easy proceeding. If

No. 42 (PI. XL fig. 10) is to be accepted as a penultimate true molar, there is every pro-

bability that it was the predecessor of C Series.

' Trans. Zool. Soc. vol. vi. p. 291.

F
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The configuration of the latter varied, no doubt, individually, as obtains in all known

species, some crowns being longer and narrower and holding an additional ridge. The

worn disk, however, might have always been much the same ; and although the enamel

was thick as compared with the penultimate molar, it was in no way, as regards C Series,

remarkable, the ridge-formula of which seems to have varied from fourteen to fifteen

ridges or twelve plates and two talons, which were contained in from 6*5 to 8 inches.

4. The two imperfect but highly suggestive members of D Series seem to stand to

those of C Series as the thick- and thin-plated molars of A and B Series, only that the

latter do not show the decided larger dimensions we find between D and C Series. Again,

just as the second true molar, PI. XI. fig. 10, was correlated with the last true molars

of C Series on the score of dimensions, so we find a proportional agreement between the

large molars of C Series and the large upper and lower penultimate molars, PI. III.

figs. 1 and 2.

Now such discrepancies suggest the question as to whether we are to assume the

previous existence of two fonns of Elephant, a small and a large, each displaying cha-

racters in last true molars similar to what obtains in other species of Elephant, or to

consider the wide differences of the plates specific characters. If we adopt the latter,

then the forms indicated by the last true molars would be doubled, which, considering

the ridge-formula and crown-constituents, cannot be well admitted. Hypothetically I

am disposed, from a consideration of the molars and what obtains in other members of

the genus, and from what will appear when I come to consider other portions of the

skeleton, to believe that the C and D series and the largest penultimate true molars,

PI. III. figs. 1 and 2, belonged to full-grown individuals of the largest form, and that in

dimensions their teeth equalled and sometimes exceeded the ordinary dimensions of the

penultimate true molar of Elephas antiqxius, which usually held the same ridge-formula

in from about 8"5 to 9'5 inches.

From the foregoing data the ridge-formulas of the molar series are deducible

apparently as follows \—
Large Form.

Milk-Molars.
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to a full-grown individual. As compared with recent species it shows measurements

slightly less than that of an Asiatic Elephant, with the last milk and first true molar in

wear. I shall now proceed to describe the maxillae of the molars just referred to ; but

beforehand, by way of comparison between the same points in recent species, it may be

stated that the lower maxilla in the Asiatic and African Eleph9,nts appears to differ in

the following particulars :

—

1. Commencing at the condyle, we find a decided neck in the Asiatic, whereas in the

African the slope is continuous more or less to the angle without any sudden constriction

at the condyle.

2. The outline between the angle and condyle bulges out, or is more convex, in the

Asiatic than in the African, where the margin is narrower ; so that, if a line be drawn

transversely near the base of the coronoid process, it will furnish a relatively greater

breadth in the former.

3. The rostrum is more pointed in the African, and the chin and upper jaw are more

produced, whilst the diasteme, from being nearly perpendicular in the Asiatic, is at a

much lower angle in the African.

4. The coronoid generally is more erect in the African, whilst it is higher, and its

apex overhangs more or less in the Asiatic, forming a concave anterior border. This,

however, is not constant, as demonstrated by the specimen No. 2846 of the lower jaw

of an African Elephant in the Koyal College of Surgeons.

5. The dental foramen is larger and more gaping in the Asiatic, and opens out just

under the condyle, whilst it is situated lower down in the African.

6. The mentary foramina are usually two in the African, and situated just below the

front of the tooth in wear, and invariably at some distance from the border of the dia-

steme, near which they are placed in the Asiatic.

7. The symphysial gutter is generally more open and shallow in the African than in

the Asiatic or in the Mammoth.

The only entire portion of the brain-case is a left exoccipital from Benghisa Gap. It

is almost, if not quite, identical in size, and has also many characters in common with

one described by Busk '. Its dimensions are :—extreme height 2 inches ; breadth at

the constricted part above the condyle 1-1 inch ; condyloid articular facet 1 by 0-4 inch ;

surface of the ex-basioccipital synchondrosis 0-6 by 0-4 inch. The cerebellar fossa

is very concave, with no well-marked hollow for the lateral sinus. The opening of the

paramastoid cells is seemingly not so large as in the Zebbug specimen, and is separated

from the cerebellar fossa by a ridge which slopes gradually, not abruptly as in the

Zebbug bone. The posterior aspect is flat, especially internally. The margin of the

jugular sulcus is very sharp, above which is the thickest part of the bone, it being

0-4 inch. The surface close behind the edge of the jugular sulcus is even, as in the

other, and the ex-basioccipital synchondrosis projects weU in front. With scarcely an

' Trans. Zool. Soo. vol. vi. p. 272, pi. 52. fig. 42'.
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exception it will be found that this specimen and the other agree ; and moreover, as he

has pointed out, the same obtains in the African. As to the age of the individual, from

the large paramastoid cells it would appear that the owner was not an unborn calf, and

probably the penultimate milk-tooth of the smallest form was in use.

1. The portions of left upper and lower jaws, Nos. 91 & 90 (PL II. figs. 1 & 2), to

which reference has been made in the preceding account of the milk-series, are too

imperfect for any comparative purposes of importance. The ramus of the lower jaw

gives the following :—The depth of the jaw at the middle of the third or penultimate

milk-molar and from the alveolar border is nearly 2 inches, and the maximum thickness

at the same point is about 1-3 inch ; in a ramus of the Asiatic Elephant ' presenting the

third milk-molar in full wear (here it is just being invaded), the former is 2-4 inches,

and the latter 1-6 inch.

2. The suggestive fragment of a left ramus, lower jaw. No. 41 (PI. I. fig. 12, and its

reduced profile view in PI. VI. fig. 2), is a cast of a specimen I found in Gandia Fissure

with other remains ascribable to the largest form. It contains a nearly worn-out milk-

tooth ; the left ramus has been broken off close to the symphysial canal, which, however,

is entire and extends posteriorly through the socket of the succeeding tooth, which must

have been nearly in full wear. There is no trace of the preceding molar, whilst the con-

cave anterior aspect of the alveolar socket of the successor is preserved, giving a depth of

2-3 inches, and indicating, by the breadth of the pressure-scar (0-8 inch) on the posterior

aspect of the fragment of the tooth in position, that the former was rapidly replacing it.

The following are the dimensions of the jaw :—Height of the ramus at the alveolar

border in front 2-7 inches; height at the last ridge 2-5 inches; from the edge of the

tooth in front to the middle of the gutter 2'2 inches. The diasteme inclines nearly

vertically, with a sharp undulating border curving outwards. Although the rostrum has

been broken ofi", it is quite apparent that it never could have been prominent ; and there-

fore as regards these two characters the jaw presents a resemblance to the Asiatic. The

symphysial canal is broad and shallow, and therefore more like the African Elephant's.

The antero-posterior length of the gutter above is 2-5, and the inferior junction 2 inches.

The mentary foramina, as in the African, are large, and situated about half an inch fi-om

the free margin of the diasteme.

The comparison with recent species gives these instructive data. The dimensions of

the lower maxilla of a very young African Elephant agree with the above almost to a

nicety, only that the diasteme in the former, although of the same length, is by no

means so perpendicular. The stage of growth is represented by the permanent incisors

just appearing at the entrance of their alveoli. The antepenultimate milk-tooth is worn

to its common base ; and six ridges of the succeeding molar are in use, the breadth of

the base of the skull at the occipital condyles being 4 inches, which would indicate an

individual as large as the owner of the atlas, Plate XIII. figs. 1 & 1 a.

' No. 2668, Osteological Catalogue, Eoyal College of Surgeons,
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Now the youngest possible stage of dentition ascribable to fig. 12 is that where the

penultimate is rapidly disappearing, and several ridges of the last milk-tooth are in full

wear. This condition is closely represented in No. 2667, Eoyal College of Surgeons,

showing the cranium of an Asiatic Elephant where the eight anterior ridges of the last

milk-molar are in wear, with a fragment of the preceding still remaining. A condition

similar to the last is further shown in the well-articutlaed skeleton No. 1602 in the

University Museum, Oxford, to which I shall have occasion to allude frequently in the

sequel. This specimen gives a height of 3 feet 8-5 inches at the shoulder. In the first

the diasteme is 4-3 inches, and height of the alveolar border in front 3-8 inches, thus

indicating a jaw of much larger dimensions than fig. 12.

There is an interesting comparison to be drawn between the above and the fragment

(No. 21310) of a lower ramus of the Elephas antigiius in the Palaeontological collection,

British Museum. The penultimate milk-molar is in full wear, holding eight ridges in

a space of 2-7 inches ; evidently the last milk-tooth was also invaded. The height of

the ramus at the alveolar border in front of the former is 3-3 inches. From the front of

the penultimate molar to the middle of the gutter 2-7 inches, height at the middle of

the molar 2-9 inches, thickness at the same point 1'8, length of the cylindiical canal

1-9, height of the alveolus of the three milk-molars 2-8. The diasteme is apparently

not so perpendicular as in the fossil.

Supposing Plate I. fig. 12 is of the same stage of growth, it represents a still more
advanced stage of attrition, and therefore the ramus would be progressing iu size

; yet

in depth and thickness of the jaw, length of diasteme and symphyslal gutter, the former

is considerably the larger, but not more so than should obtain in two Elephants

difiering considerably in size. The comparison, however, does not make the owner of

Plate I. fig. 12 a pygmy as compared with that of 21310, B.M.

3. The left lower ramus No. 96 (Plate VI. fig. 4) has lost its condyle ; and the diasteme

is broken ofi" close to the front socket a, which is nearly 3 inches in length, with a

septum, b, 0-6 inch thick, dividing it from a posterior alveolus, c, about 3-6 inches in

length. The greater portion of the coronoid is wanting ; and the jaw in general has

been considerably denuded ; so that there are few reliable measurements obtainable.

The contour of the lower border is decidedly like the African Elephant, and precisely

like figs. 1 & 3, to which reference will be made presently. Whatever molars may have

occupied the empty pits, it is clear, from the great thickness of the septum b, that the

posterior was in germ. The breadth of the jaw, about the middle of the front alveolus,

is 1'6 inch, thus greatly exceeding Plate II. fig. 2 ; indeed, as regards the dimensions of

the alveoli, the ramus, PI. VI. fig. 4, might have represented an advanced stage of growth

to any of the foregoing, and such as would accommodate the last milk-molar of the

smallest form in full wear with the first true molar not yet appearing above the jaw.

In all points possible for accurate determination, the above and jaw No. 2668, Eoyal

College of Surgeons, above noticed, come close. Here the penultimate is in full wear,
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with none of the coUines of the last milk-molar invaded. I can well believe, therefore,

that fig. 4 belonged to a more advanced stage of growth in a much smaller Elephant.

Moreover, from the alveoli being long and narrow, it is also probable that the jaw

would not have held the last of the milk-series of the largest form. The posterior

portion of the ramus is not sufficiently entire to show whether or not the sulcus (I shall

refer to it presently in the old jaw of the smallest form) was present; and the lower

anterior portion is far too much injured to allow of comparisons. It would seem, how-

ever, that, like the Asiatic, the dental foramen opened immediately under the condyle,

as we shall see presently obtains in the aged jaw, PI. VI. fig. 1, which, like the one in

question, is from Benghisa Gap, so fruitful in remains of the smallest form.

4. The portion of a left ramus. No. 85 (PI. VI. fig. 3), containing a fragment of a true

molar of the smallest form, has unfortunately been injured at the part where a great

amount of interest is centred. The jaw altogether is much mutilated. The cylindrical

canal is partially preserved, and about 2 inches of the right ramus. The diasteme,

however, is destroyed, and the ramus broken across in two places ; and although it has

been reunited, there is evidently some loss of substances, so that the distance between

the alveolar border in front and the gutter is uncertain. What remains of the tooth

comprehends the last six ridges. The alveolus, however, is enth-e ; and at its front are

the pits for the insertion of the two-pronged anterior fang, and behind them a single

hole for the root of the fourth plate, as usually observed in penultimate and last true

molars. Altogether the socket of the tooth gives a length of about 6 inches. The
posterior talon is flat and concave, showing evident marks of pressure ; whilst behind is

a large cavity on the floor of which are traces of the dentine and fragments of enamel

of a germ molar. All the ridges of the molar, excepting the last, were in wear.

The following are the dimensions of the jaw :

—

The extreme length from the posterior margin of the ascending ramus to the edge of

the symphysis is very little over 9 inches. This is allowing for a slight loss at the

fracture near the latter.

Length of the alveolar border, from the anterior margin of the ascending ramus to

the diasteme, 4-8 inches.

Height of the alveolar border at the outer edge of the ascending ramus 3 inches.

Height of the alveolar border in front, near the diasteme, 3 inches.

Transverse diameter at bulge of ramus, below the coronoid, 3 inches. The mandi-
bular portion has much of the straight prolonged outline of the African ; and from what
remains of the ascending ramus, its outline seems to have been much after the latter and
figs. 1 & 4. The symphysial gutter is shallow, and the chin truncated, with only a very

small rostrum. Most probably, from the fang-sockets m front of the alveolus, there was
a fragment of the first true molar also in wear. As compared with PL VI. fig. 1, this

jaw and its molar socket might fiiirly represent the second true molar of the smallest

form in full wear. The measui-ements of the jaw accord well with that of an Asiatic
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Elephant holding the fragment of a third, and having nine ridges of the fourth milk-

molar invaded.

5. I have stated my views as to the teeth in rami Nos. 100 & 101 (PI. V. figs. 1 a & b)

being considered penultimate true molars. Both rami are broken ofl just in front of

the diasteme and at the angle behind. Their coronoid processes were also removed, and

the contours of the jaws very much destroyed by the rough usage they received when

first deposited in Benghisa Gap ; consequently they present few, if any, very reliable

measurements. From the base of the coronoid to the commencement of the diasteme is

4'4 inches, which is rather greater than PI. VI. fig. 3, and equal to that of the jaw

(PI. VI. fig. 1) holding the last true molar. The fragment of diasteme, especially on the

left, and the rapidly incurving of the chin would indicate a steep slope to the former,

and a truncated aspect to the latter. At the angle posteriorly on the right side there

is a deep sulcus, which may be the termination of the sharp border and hollow we shall

see is pronounced at b, PI. VI. fig. 1. This, however, is not to be looked on as a reliable

character as far as PI. V. fig. 1 is concerned, seeing that the specimen has been severely

injured just at the angle of the jaw.

6. The right ramus. No. 95 (PI. VI. figs. 1 & 1 a), when discovered was nearly entire

;

although from rough usage received when fresh, the condyle had been removed, and the

jaw fractured, and its fore part bent inwards, so that there is a void between the molar

and the alveolus anteriorly. The diasteme was injured; and the symphysial canal was

imperfect, in consequence of the opposite ramus having been broken off close to it. The

molar, however, as before noticed, is entire ; and there are no traces in the jaw of a pre-

decessor or successor ; indeed so crowded is it by the long narrow crown, that the pos-

terior portion of the latter reaches almost to the entrance of the dental foramen, leaving

no space for the capsule of a germ molar.

The following measurements of the jaw were procured immediately after the mandible

was removed from Benghisa Gap. Since then, from the exceedingly friable nature of

the specimen, the greater portion of its anterior extremity has been destroyed during

transit from Malta.

The extreme length, from the posterior margin of the ascending ramus to the edge of

the symphysis, is about 10-6 inches. This admeasurement is somewhat vitiated in con-

sequence of the fracture.

Length of the alveolar border, from the anterior margin of the ascending ramus to

the diasteme 5 '5 inches.

Breadth of the ascending ramus in a line with the alveolar border 4-5 inches.

Height of the alveolar border at the outer edge of the ascending ramus 3-5 inches.

Height of the alveolar border in front near the diasteme 3 "8 inches.

Length of the diasteme 5-8 inches.

Vertical height of ascending ramus to the neck of the condyle 6 inches.

Transverse diameter at bulge of ramus below the coronoid apophysis 3*5 inches.

VOL. IX.—PART I. November, 1874. G
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Length of crown surface in wear 3-2 inches.

Length of the symphysial gutter 2-2 inches.

The injuries unfortunately have materially destroyed many important characters of

this instructive jaw; however, the following are apparent. In the outline of the lower

border, with reference to the ascending ramus and prolonged fore part, there is a

decided resemblance to the jaws, figs. 3 & 4 of the same Plate, and, consequently to

E. antiquus and the African Elephant. The diasteme not being preserved, we can only

surmise from the fragment c, in front of fig. 1, that, like the Asiatic, E. antiquus, and •

fig. 2, it was nearly vertical. The symphysial canal is shallow ; and the chin is trun-

cated, without a trace of a beak or rostrum of any size, just as we have seen obtains

in all the preceding. The coronoid apophysis rises perpendicularly, with slight beetling

over of its crest; and the dental foramen opens just under the neck, which is also a

general character of the Asiatic species.

In Mr. Busk's description of the characters of the jaw of his Elephas melitensis, he

points out a shallow sulcus' on the narrow posterior border of the ascending ramus behind

the dental foramen. This character is well seen in the African skull, 2845 Royal College

of Surgeons, forming a sharp border along the margin of the ascending ramus, and is

also very apparent at b, fig. 1, forming a pronounced hollow on the posterior margin.

Unfortunately none of the other jaws I have referred to the small form of Elephant,

excepting PI. V. fig. 1 h, have the portions of their ascending rami preserved, so as to

confirm the character ; but the fact of its presence in a ramus from Zebbug and Ben-

ghisa Gap would seem to place beyond a doubt that it is a regular condition, at all

events in the smallest of the Maltese Elephants. With reference, therefore, to the

comparative characters of the above jaw, there is apparently a strange commingling of

the characters of the Elephas antiquus and the two recent species, which is further

illustrated by the bones to be described.

As regards relative dimensions—in length, thickness, depth along the alveolar border,

and height of ascending ramus, the above and a lower jaw of the Asiatic Elephant, No,

2667 in the Royal College of Surgeons, come very near each other. The latter contains

the last milk-molar in nearly full wear, with a fragment of the preceding still in use,

which, according to the ordinary specimens, would indicate an individual not over 5 feet

in height, if quite as much, and of the dimensions of the Elephas melitensis of Falconer

and Busk^.

7. The very interesting but, unfortunately, imperfect lower ramus No. 35 (PI. IX.

fig. 1), the molar of which I have doubtfully referred to the last of the dental series of

' Trans. Zool. Soc. vol. vi. p. 236.

' As regards Dr. Falconer's) estimate of the height of the pygmy fossil Elephant of Malta, he says " it stood

between a large tapir and the small unicorn rhinoceros of Java " (Palseont. Mem. vol. ii. p. 299). Mr. Busk

computes the height of his intermediate-sized dwarf Elephant at about 55 inches (Trans. Zool. Soc. vol. vi.

Table v. opp. p. 306).
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the smallest form, is in such an imperfect condition as to scarcely admit of any very

accurate measurements.

The breadth of the ascending ramus, in a line with the alveolar border, is about

2'6 inches.

The height of the alveolar border at the outer edge of the ascending ramus is 2-8

inches. The vertical height of the ascending ramus, to the neck of the condyle, is

4'5 inches.

There is one point, irrespective of size, in which this jaw seems to differ from any

other specimen in my collection, viz. in the bulging of the ascending ramus posteriorly

so apparent in the Mammoth and Asiatic. This is very evident by comparing the above

with PI. VI. figs. 1 & 4. The jaw, moreover, in comparison with the short narrow tooth,

is very deep—much deeper, indeed, than that of the recent species, where the penulti-

mate milk-tooth is in full wear, and the individual is fuUy 4-5 feet in height ; whereas

another (No. 28, 11a) in the Royal College of Surgeons, with the antepenultimate and

part of the penultimate milk-molars in use, is also proportionally very much smaller,

although the height of the animal is said to have been 3 feet.

8. The fragment of a left lower ramus. No. 42 (PI. XI. figs. 10 & 10a), containing a

penultimate true molar, referred to the largest form, has been broken across imme-

diately behind the coronoid apophysis, and obliquely in front of the tooth, but in such

a way that a fragment of the posterior part of the cylindrical canal remains just as

observed in the rami PI. V. fig. 1.

The anterior border of the coronoid has been recently injured ; but there is no diffi-

culty in supplying the deficiency ; so it will be apparent that the process is high, rising

•fairly erect, with some overhanging of the front, which is thick as in the recent species.

The diasteme (PI. XI. fig. 10«) is decidedly almost vertical. The lower and ^side por-

tions of the jaw have been much injured ; and therefore the following may be somewhat

less than had obtained. The height of the jaw at the commencement of the diasteme is

5'8 inches, at the base of the coronoid process in front 3-7 inches ; height of the coronoid

process 3"3 inches.

The surface of attrition is 4-6 inches ; but it is just possible that a small fragment of

the preceding tooth was also in wear.

9. The first upper true molar of the largest elephant (PL VIII. fig. 5) was found in

a skull which had also the lower jaw and teeth in place. Unfortunately the latter were

destroyed during the process of removal. I ascertained, however, beforehand, that the

height of the ramus in front of the lower molars, as compared with the same in the jaw

in PI. VI. fig. 1, stood as 4"5 to 3'8 inches. Consequently the former belonged to the

largest form, as further borne out by the ridge-formula and other characters of the

teeth ; whilst PI. VI. fig. 1, we have seen, held the last true molar of the pygmy

elephant.

o2
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The fragment No. 74 of the collection, of a lower jaw, contains portion of a last milk-

tooth in use, and the germ of the succeeding one in place : both are imperfect ; but from

the height of the collines of the latter, I should be inclined to regard this specimen as

representing the above stage of growth. The fragment furnishes no useful measure-

ments as far as the jaw is concerned.

10. The portion of a cranium No. 86 (PI. IV. fig. 1) holds what appear to be the

two last true molars of the smallest form. As far as comparisons go, it is slightly larger

than No. 87, another but less perfect portion of a skull found close to it in Benghisa

Gap. The former has been considerably injured and rolled ; and, excepting the relative

distances between the molars, and a fragment of the left jaw showing the malar attach-

ment of the zygomoid process and a portion of the floor of the orbital and temporal

fossae, there is nothing of importance to record excepting the dental characters, which

have been fully discussed.

The molars are placed obliquely, approximating in front and diverging behind. The

intervening space in front is 1'4 inch, at the middle 1-3 inch, and posteriorly 2-5

inches, the extreme breadth of the jaw at the middle of the crowns being 4-7 inches.

From the roof of the palate to the crown surface of the teeth is 2 inches. The length

of the palate is 7'5 inches. The height of the jaw from the alveolar border to

the floor of the orbit in front is 2 inches. The roof of the latter is not clearly

indicated.

11. No. 87 furnishes no important data beyond its teeth, the fragment of the

skull having been much injured. The breadth of the jaw across the cro^vns at the

middle is 4 inches. From the posterior nares to the front of the right tooth is 4-3

inches.

The dimensions of these two jaws, as compared with recent species, are precisely in

accord with the lower. No. 95 (PL VI. flg. 1); so that the upper jaw of 2667, Royal

College of Sui-geons, holding a fragment of the penultimate, with six ridges of the last

milk-molar, in wear, not only gives almost identical measurements as regards the breadth

of the jaw, but shows the same sui-face in wear. They difier, however, to a marked extent

in regard to the " distance between the floor of the orbit and the alveolar border," which

is 3-3 inches in the recent specimen. Now, seeing that there is a very pronounced

difference in the two recent species in this respect, just as they diflfer in the contour

of the calvarium; it might therefore be assumed that the pygmy Maltese Elephant

partook of the shorter admeasurements of the African, and, like it, presented a more

prominent upper maxilla, as evinced by the relatively shorter measurement in the above

situation.

12. A fragment of the jaw of a large elephant from Mnaidra Gap (No. 107, collec-

tion) is unfortunately of very little value for comparative purposes, unless to show that

the owner was a fair-sized elephant, the proportions roughly estimated being about
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equal to those of an Asiatic Elephant's lower jaw holding the second true molar in

full wear.

Summary.—The above data with regard to the cranium support the inferences drawn

from a study of the molars. As regards characters, it seems that the posterior contour

of the lower jaw, in the smaller form at all events, partook much of that of the African,

but was similar to the Asiatic in the chin, which was truncated, with a high diasteme,

and scarcely any rostrum. As regards dimensions, if the comparison between the jaws

and recent species is of any value, it appears that the lower mandible of the smaller

form attaraed the dimensions of that of the Asiatic where the last milk-molar is in full

wear, and that the lower mandible of the largest form often equalled that of a full-

grown but small individual of the recent Elephants holding the second true molar,

which would ordinarily give a height of nearly 5 feet to the former, and about 7 feet to

the latter.

III. Stylo-htoid.

A remarkably interesting specimen, to all appearance of an adult state of growth, is

represented by PI. XV. fig. 10 (natural size). It is the left stylo-hyoid of a very small

elephant, and was found in Benghisa Gap. As compared with similar bones of the

recent species in the British Museum and Royal College of Surgeons, the above differs

widely in dimensions. Of a skeleton of the Asiatic Elephant, No. 707/* of the Osteo-

logical Catalogue of the British Museum, where the last milk-molar is in full wear,

and the tusk protruding 7 inches beyond the alveolus, the entire length is 5-5 inches

;

the cranial facet is 0-5 by 0-2 inch, the latter in fig. 10 being 0-5 by 0-3 inch. The

greatest breadth of fig. 10 at a is 0-7, that of the above being 1 inch. Altogether in

comparison there is a marked difl^erence in dimensions; and when we know that fig. 10

could not have belonged to a foetal individual, it will be conceded that its owner muot

have been a diminutive form of Elephant. The specimen difiiers from the two instances

above recorded in the prominence of the ridge at a, the relatively shorter neck at b, a

larger cranial facet, and the rounding of the long arm, which is flat in the Asiatic

Elephant.

IV. Vektebkal Column.

The mature bones referable to the vertebral column are divisible into two groups

easily determinable on the score of size. I shall describe only such as indicate by the

complete consolidation of epiphyses that they belonged to adult, if not aged, elephants.

1. The only specimen of an atlas is represented in PI. XIII. figs. 1, la, & lb, which,

in comparison with the fragments in the Zebbug collection, assigned by Busk to the

Elejjhas melitensis and E. falconeri, gives the following data. I have also placed in the

Table measurements of the atlas of a very young Asiatic Elephant, by way of contrast,

to show the diminutive dimensions of the owners of the Maltese atlases.
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scribed by Busk', give rather smaller dimensions, but nothing in any way remarkable.

I have, moreover, bodies of detached vertebrae, mostly from Benghisa Gap, somewhat

lai-ger than the Zebbug specimens, whilst that of PI. X. fig. 5 is considerably smaller

than any of the above.

Ribs.—The heads of the ribs (PI. IX. figs. 6, 6a, & 7) ofi'er several very cogent proofs of

the small dimensions of one form of the Maltese elephants. The articular epiphyses in

fig. 6 are completely consolidated. The same parts, with the tubercle, of fig. 7 have

been injured ; but a fragment of the former remains, and shows sufficiently, in common

with the second rib, that both belonged to adult, if not aged, elephants. The comparison

between fig. 6 and the same rib of Elephas melitensis of Busk^ furnishes the following

data :

—

(1) Largest diameter of head (fig. 6) 0'8 inch : Zebbug (fig. 8), 1 inch.

(2) Short diameter of head (fig. 6) 0'7 inch: Zebbug, 0-85 inch.

(3) Distance between ianer border of head and outer surface of the tubercle (fig. 6)

1'7 inch: Zebbug, 2 inches.

The two agree in outline, with the exception that the neck of the Zebbug specimen is

longer. As shown in fig. 6 a, there is a deep pit, which is also present in the Zebbug

and the Asiatic, and mayhap in the African, but not so pronounced. As regards a rib

of a very aged individual of the Asiatic in the Royal College of Surgeons, this fossa is

relatively smaller. With reference to other characters, in comparison with the second

rib in recent species the same narrow anterior margin is common to them ; but I think,

as far as fig. 6 is concerned, that the outer surface of the tubercle is broader than in

the Asiatic Elephant. With reference to fig. 7, its nearly horizontal neck is cha-

racteristic of the third rib, to which I have little doubt it belonged. Moreover there

is every evidence of its claims to be considered not only the bone of an adult, but,

as far as the description and figure go, I am much inclined to associate it with the

equally imperfect specimen ascribed by Busk to his E. falconeri^. Both display pre-

cisely the same characters; and the absence of the pit and rotundity between the

head and tubercle is only what obtains in other species. The particular characters

assigned to the Zebbug specimen are precisely what obtain in the above, and,' in con-

junction with the decided horizontal neck, seem to me to place both together. I would

therefore consider them either the third or fourth ribs ; and as far as the dimensions of

fig. 7 are concerned, all might have belonged to the same individual. Mr. Busk does

not give the dimensions of the Zebbug specimen ; but, judging from the figure, I should

imagine that it is slightly smaller than fig. 7*.

' Trans. Zool. Soc. vol. vi. pi. 46. figs. 9 & 10. = Trans. Zool. Soc. vol. vi. pi. 45. fig. 8.

' Trans. Zool. Soc. vol. vi. pi. 51. fig. 37.

' The second and third ribs of 2723 b, Eoyal College of Surgeons (refeixed to with the atlas) have no epiphyses,

but, as far as dimensions go, are about the same as figs. 6 & 7 ; and its dorsal vertebrae are of about the same

dimensions as those of fig. 9, PI. XI., only all the epiphyses are easily detached.
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2. The largest vertebrae in my collection represent the cervical (PL XI. fig-. 7) and

the first dorsal, shown in PI. X. fig. 1. The upper cervical of fig. 7 is possibly the

third, and has the body more or less perfect throughout, with the loss of every thing

else save a portion of the transverse process. It is convex anteriorly and concave

posteriorly, and gives the following measurements :

—

inches.

Height of body .4-5

Breadth of body 4-0

Thickness of body 1'6

Breadth across at the transverse processes .... 9'0

The other is somewhat larger, and may be the fourth or one of the succeeding

vertebr<E of the neck ; its body only is preserved, and affords about the same admea-

surements as the last.

The first dorsal (PI. X. fig. 1) has only its body and the costal facets preserved.

It shows the same characters as the above ; only the posterior aspect is less concave

:

indeed, as proportions go, the three may have belonged to the same individual ; more-

over they were found close together.

The dimensions of the first dorsal vertebra are as follows—height 4-2 inches, breadth

4"5 inches, thickness 1'8 inch.

Three middle dorsal vertebrae of an elephant of about the same size are sho\vn in

PI. XI. fig. 8. Here the transverse processes and intervertebral substances are completely

ossified, and show the owners to have been aged elephants. As compared with recent

species, these cervical and dorsal vertebrae equal specimens of the Asiatic Elephant in the

Eoyal College of Surgeons, the Guy's Hospital Museum, and the Army Hospital Museum
at Netley, the heights of which skeletons vaiy from 6 '5 to 7 feet at the withers.

My collection displays other detached vertebrae of adult elephants somewhat smaller

than the above, with an average height of 3 inches, breadth of 3'5 inches, and thickness

of about I'S inch.

PI. X. fig. 4 represents, possibly, a middle dorsal vertebra, showing a rather pecu-

liar triangular-shaped body, with its rib-facets and transverse processes entire. The

anterior costal facet is 1-7 by 1 inch, the posterior 1-7 by 1-5 inch, and thickness 1-6

inch ; the spine is 5 '5 inches. Supposing this to be the ninth dorsal, as it appears to be,

it would represent an Asiatic Elephant of the height of the skeleton 2677 a, Royal

College of Surgeons, which is comjjuted to have been about 6 feet in height. Several

caudal bones in the collection agree with the relative dimensions of the vertebrae.

Eihs.—The two heads of ribs (PI. X. figs. 2 & -3) well represent aged individuals.

The former is most probably a fifth,, and displays the two facets a and b, which, as far

as dimensions are concerned, might have articulated with the vertebrae PL XI. fig. 8.

The other (fig. 3), with its single circular facet, evidently belonged to a posterior
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dorsal vertebra. There is another single facet on a head of about the same dimensions,

besides fragments of the bodies of ribs ; all are in keeping with the largest vertebrae.

V. Pelvis.

Although abundant fragments of pelvic bones were met with in the ossiferous

deposits, in conjunction with spinal vertebrae and long bones, showing in several

cases that entire carcasses had been introduced, it was difficult to obtain portions

sufficiently preserved for determination. For example, the femurs from Mnaidra Gap

(PL XIV. figs. 1 & 2) lay apparently in situ, as their acetabula were found close to the

heads; and the same was observed in other situations, more particularly in Benghisa

Gap, which produced so many remains of the smaller forms. After numerous failures,

however, I at last succeeded in saving the portion of a left os innominatum, represented

in PI. XV. figs. 9 & 9 a. It was found in the latter deposit in conjunction with what

had evidently been at least the greater part of a skeleton. The fissures crossing the

acetabulum indicate fractures occasioned during removal, and, being in a weak part of

the bone, have more or less followed the course of the original lines of junction of its

three elements.

W^hen the above has been carefully compared with the specimen figured and described

by Mr. Busk' as portion of the pelvis of E. falconeri, the following dififerences will

appear in their dimensions.

PI. XV. figs. 9 & 9 a.
Zebbug ilium.

(Tr. Z. S. Tol. Ti. pi. 50. fig. 31.)

Width of acetabulum (inside)

Length of acetabulum

Radius of cavity

Breadth of cotyloid notch

Width of contracted part of ilium above the acetabulum

inches.

2-5

2-3

1-2

0-5

2-4

inches

21
2-3

1-1

0-5

2-0

Summary.—1. The two specimens, whilst coming close together in general dimen-

sions, differ pointedly as regards the outline of the acetabulum, which is nearly circular

in fig. 9, and ovoid in the Zebbug bone.

2. The former differs from the latter, and apparently also -from recent species and

the Mammoth, in being more globular, with its sides forming a bee-hive contraction

towards the brim, with a beetling of the upper margin, as seen in the profile view, fig. 9a!.

3. The cotyloid notch in the African opens by a narrow fissure on to a flat surface

close to the obturator foramen, the same parts being relatively larger in the Asiatic

and in the two above mentioned.

4. The contour of the obturator foraaien differs in the African from that of the

Asiatic and Mammoth in having the largest end of the oval uppermost, the reverse

being the case in the latter and seemingly also in the fossils just described.

' Trans. Zool. Soc. vol. vi. pp. 242, 264, and pi. 50. fig. 31.

VOL. IX.—PAKT I. November, 1874. H
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5. The triangular surface on the back of the acetabulum is generally concave from

side to side, with well-defined borders in the two recent ; only it is more expansive in

the Asiatic, where the triangular space has an elevated and somewhat rounded ischial

side, with a small sharp pelvic border, which is not high, whereas the African is more

like an isosceles triangle, and is deepest towards the pubic margin, which is again

higher than the last and rounded, the ischial being sharp, with a gradual slope on the

pubic side. I am thus particular to note these seeming discrepancies ; I do,ubt, how-

ever, if they are regular, inasmuch as the comparison between this space in very large

and small pelves of the Asiatic shows considerable differences ; the data therefore are not

very reliable. As regards fig. 9, its characters therefore would come close to the

Asiatic, whereas the Zebbug bone is a good deal more in keeping with the African.

6. Comparing the two acetabula with those of young of recent species, it will be

found that neither fig. 9 nor the Zebbug bone are by any means so large as those of

individuals of 4 feet in height ; however it is just possible that the head of the femur,

like the shafts of all the bones, were not only absolutely but relatively shorter and

broader than in other species : at all events, the owners of the above were very small

elephants as compared with theii' living representatives.

VI. Scapula and Humerus.

1. The smallest adult scapulae in my collection are represented by the fragments

PI. XII. figs. 2 & 2 a, and 3 & 3 a. Neither shows any indications of youth ; and, with

the humerus fig. 1, they were found close together in Benghisa Gap. The smaller (fig. 8)

is of the right side, and, as far as the dimensions of its glenoid fossa and neck are con-

cerned, agrees very closely with the same parts in the articulated skeleton of a young

Asiatic Elephant in King's-College Museum, where the third and last milk-molars are

in use, and the height at the shoulder about 4 feet. The girth of the neck of the bone

is 8 '3 inches. The outline of the fossa is broad, and oblong, like the African, and not

so narrow as usually observed in the Asiatic.

A fragment belonging to evidently a smaller individual, is described and figured by

Busk ' as portion of the scapula of his JE. melitensis.

2. The specimen, figs. 2 & 2a, is considerably mutilated, the spine, blade, and portion of

the inferior border being lost ; but the articular surface is nearly entire. The ciixumference

of the neck was about 9 inches. As regards comparative dimensions, the above and the

scapula of the disarticulated skeleton of a young Asiatic Elephant (2723 b)" in the Royal

College of Surgeons are nearly equal, the latter being somewhat larger. The sides of

the fossa in fig. 2a are parallel, and its outline much the same as in fig. 3 a and the

Zebbug fragment.

3. The portion of a right humerus (PI. XII. fig. 1) and a fragment of the centre of

' Trans. Zool. Soc. vol. vi. p. 244, and pi. 48. figs. 23 & 23 a.

^ The same referred to in connexion mth the atlas and other bones.
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its shaft, showing the condyloid ridge together with the head of the left humerus, were

all discoA'ered together in Benghisa Gap, in conjunction with scapula PL XII. fig. 3.

The more perfect of the two humeri (fig. 1) has lost its tuberosity; enough remains,

however, to enable me to institute some interesting comparisons between it and the head

of the humerus from Zebbug. In the first place, as to the dimensions of the humerus

in question,—this I ascertained, before removal from its matrix and previous to the

inevitable loss of the major portion of the shaft and condyles, to be about 14-5 inches,

which is smaller than what Mr. Busk accords to his E. melitensis, and 2J inches larger

than the maximum length oi E. falconeri^. It is requisite to state that the epiphysis is

completely consolidated in my specimen, indeed more so than the figure might indicate,

as in the latter the artist has shown a line which is merely a crack in a thin coating of

cement let into a decayed portion. There are two very evident characters common to

the humerus of E. melitensis of Busk and that now under consideration, and at once

conspicuous in comparison with the humerus of other elephants, viz. the proportionally

narrow compressed head, and the pronounced shallow and open bicipital groove. More-

over the deltoidal crest, which is low down in the African, is also so situated in my
specimen. The humerus on which Mr. Busk has established the pygmy species E. fal-

coneri was previously alluded to by Dr. Falconer as belonging to "an early adult indi-

vidual." The proximal epiphysis is lost ; but the distal is consolidated, and the specimen

is 9 inches and may have been, according to Busk, 12 inches in length when entire ^ The

diflference in relative dimensions between the latter and the two preceding is decidedly

remarkable, but in no wise out of keeping with instances among recent species.

1. One of the largest fragments of a long bone referable to the Maltese elephants is

shown in PI. XI. fig. 1. It is the mutilated proximal end of a right humerus found in

Mnaidra Gap. The entire limb had evidently occupied the position where the above was

found ; but only about 1J foot of the upper end and a fragment of the distal extremity

were saved. The great tuberosity and a small portion of the head posteriorly aie lost

;

but the antero-posterior admeasurement of the latter is preserved. This and the breadth

are 8 inches and 6 inches respectively. The distal extremity admitted of the deter-

mination of the length of the outer condyle (by tape) and the breadth of the olecranon-

pit, which were 6-2 and 2 inches respectively. Besides the more open and shallow groove

for the bicipital in the African, as compared with the Asiatic and Mammoth, there are

other characteristic differences between the humeri of the two recent species. Perhaps a

large number of African specimens would show the head to be less globular, as seems to

obtain in the individual in the British Museum ; if so, we should expect a less circular

glenoid cavity of the scapula. Now, as regards fig. 1, if this should be the case, I opine

it would assimilate more closely to the African ; but with such imperfect materials it

' See Table, Trans. Zool. Soc. vol. vi. p. 306, and plate 18. fig. 22.

' According to Dr. Falconer's estimate, as shown in figs. 1,2, & 3, pi. 14, Palaeont. llemoirs, he computes the

original length of this specimen to have only been 9-6 to 10 inches. See vol. ii. page 303.

h2
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is dangerous to hazard an assertion. As to the probable dimensions of the owner of

fig. 1 ; according to the condition of the epiphysis it must have been an aged elephant,

and, by comparison with recent species, stood about 7 feet at the withers.

2. Another head and fragment of a shaft of the left humerus of an old elephant is

shown in fig. 2. It lay in Mnaidra Gap, with its scapula in close apposition. Of the

former only about 6 inches remains. However, the antero-posterior length of the head

is entire ; but the tuberosity is gone, and there is a recent fracture obliquely across the

head, the shaft having been broken across 3 inches below the latter. Of the scapula, only

the fragment (fig. 3) of the anterior portion of the glenoid cavity remains. The antero-

posterior length of the scapular portion of the head (by tape) is 7 inches, the breadth

posteriorly being 3'4 inches. Portion of the anterior surface is lost ; but fortunately

the opposing surface of the scapula furnishes the required datum, which is 3-2 inches.

With the exception of the rather flattened head of the African, there is not enough to

enable me to go into further comparisons. As to the age of the individual, there can be

no question that the bone belonged to a full-grown elephant, seeing that, although there

is a recent fracture across the head, the epiphysial connexion is consolidated and gives

every indication of the characteristics of an aged animal. Moreover, if the outlines of

the articulated surfaces of their heads are reliable as to dimensions, I find that this

humerus, and that of the Sumatran Elephant in the British Museum are about equal,

although the arc of the curve in the latter is much more circular. It seems likely,

therefore, that figs. 1 & 2 belonged to the largest form, although they differed indivi-

dually in size, as might readily be expected, at all events to a certain extent.

3. Another head in the collection, from Gandia Fissure, although much mutilated,

gives an antero-posterior length very much the same as the last.

4. Another head of a left humerus of a still smaller adult elephant is shown in fig. 4.

The bone has been broken across ielow the epiphysial junction, with the loss besides of

the great tuberosity. The antero-posterior length (by tape) is 6 inches. Breadth

posteriorly about 3 inches, at the middle 4-5 inches, and anteriorly 2-5 inches.

5. Another head gives a rather larger antero-posterior admeasurement, but is like-

wise too imperfect for further comparisons. It is important to note these gradations,

however imperfect the specimens may be otherwise, as they prove that, however much
the Maltese elephants may have difiered in specific characters, there was a very regular

gi-adation in dimensions between extremes.

Young and immature Scapula and Humerus.

Of these the humerus is represented, first, by a head and fragment of a shaft, secondly

by an entire specimen excepting the epiphyses. The first ofiers only one character of

importance, viz. the great shallow bicipital groove, in this respect resembling the adult

head, PI. XII. fig. 1. In the absence of the epiphysis it is of course impossible, to

indicate the exact outline of the head, the contour of the surface of which is traceable
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together with the elevated prominence for the tuberosity, and the large hollow for

the tendon. This specimen and the outline of the proximal articular surface contrast

veiy favourably with a similar bone described by Busk as that of the adult humerus

of E. falconeri '. There are differences, however, which seem to separate them from

PI. XII. fig. 1. Indeed, in the above the anterior border is far more hollow under the

head than obtains in PI. XII. fig. 1 ; and the size, at all events of my specimen, is cha-

racteristic of the young of a larger elephant, therefore may probably have belonged to

the largest form.

2. The next humerus (PI. XXI. figs. 9 & 9a) is interesting in having been found with

the ulna and fragment of radius (figs. 10 & 10 a), besides other bones shown in the Plate

and referable to the same individual. This humerus and the fragment of the adult bone

of the smallest forms (PI. XII. fig. 1) seem to agree as far as their comparison will

admit ; and in general outline fig. 9 is also like the young humerus described and figured

by Busk I

The following are the characters of figs. 9 & 9 a. First, the contour of the posterior

border shows a considerable concavity under the head, as in the preceding specimen,

and more so than apparently obtains either in PI. XII. fig. 1 or in the humerus of

E. falconeri^.

There is a well-marked depression on the inner side of the posterior angle.

The supinator ridge is more oblique and like the African ; but it runs up and joins

the posterior border, as in the Asiatic.

The inner condyloid lidge is rounded and thick, the latter being 0'7 inch at the

epiphysis of the inner condyle. The deltoid ridge and the bicipital groove {b, 9 a) are

unfortunately too much decayed to admit of comparison.

3. The fragment of the scapula PI. XXI. fig. 8 very possibly belongs to humerus

fig. 9 ; the epiphysis is gone, the head, neck, and a small portion of the body being the

only parts preserved.

The circumference of its neck is 3 iaches.

4. I now come to point out the interesting fragment of a scapula shown in PI. IX.

figs. 5 & 5a. It is in all respects similar to the portion figured and described by Busk* as

doubtfully belonging to E. falconeri. In this uncertainty I fully concur, and cannot,

after much trouble, find that either has any possible aflfinities to the proboscidian

scapula, or, indeed, to any recent fossil mammal with which I have had opportunities of

comparing them.

The observations made by Busk in regard to the Zebbug specimen apply verbatim to

figs. 5 & 5 a, and show that, to whatever species they belong, they present a community

of characters quite peculiar and distinctive.

• Trans. Zool. Soc. vol. yi. p. 258, cut 16.

' Trans. Zool. Soc. vol. vi. p. 280, pi. 52. fig. 50. ^ Trans. Zool. Soc. vol. vi. pi. 49. fig. 26.

' Trans. Zool. Soc. vol. vi. p. 254, pi. 47. figs. 14 & 14a.
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VII. Eadius and Ulna.

The radius is represented in the collection by three proximal extremities and four

distal epiphyses.

1. A head is shown half natural size, PI. X. fig. 7, and its upper aspect natural size,

fig. 7a. This bone had evidently belonged to an aged individual, seeing that the neck

is enlarged by rugosities and the bony exostosis often noticed in the largest specimens

of other species. Although the ulnar margin is not quite entire, it was evidently pretty

even ; and the general outline of the humeral aspect, whilst neither exactly like any of

the recent or fossil species vidth which I have compared the specimens, is decidedly

more like the African and JE. antiquus than the Indian and Mammoth. The external

portion of the articular surface (a) is more concave than apparently in other species.

The characters of the shafts of the two recent Elephants, if always regular, would seem

to differ considerably. Unfortunately I have no entire specimen of the Maltese

forms. The above, however, shows the pronounced anterior ridge or shin (fig. 7 b) so

conspicuous in the African, where the same part is rounded in the Asiatic. Again a

promuient ridge in the African and fig. 7 rises at c close to the inner side of the head, and
runs obliquely to near the external malleolus, when it becomes confluent with the former

;

whereas in the Asiatic the surface is flat below the condyloid face, where a rounded
ridge runs down the middle having tectiform slopes on either side, but not nearly so

abrupt as in the African and fig. 7. There are seemingly other important diff'erences

between specimens of the Asiatic and African radius ; however I have not Maltese

materials wherewith to compare them. The above specimen, in relation to dimensions,

nearly equals that of the Sumatran Elephant in the British Museum, and therefore would
represent a rather small-sized Asiatic Elephant.

2. Another head and fragment of about 3 inches of the shaft is considerably injured ;

it shows however the even (not undulating) outline of the ulnar facet. In size it is

somewhat smaller than fig. 7, and has a humeral facet 2-4 inches by 1-6 in the antero-

posterior direction.

3. A much smaller proximal end and about three and a half inches of shaft, with the

epiphysial junction nearly consolidated, gives a facet of 2 inches by 1-3 in the antero-

posterior direction. Here the shaft is rounded near the head in front like the Asiatic

;

but this may be the character of an immature bone. With reference to the solidification

of the proximal epiphysis, it appears that the latter may be completed when the distal

end is quite easily detached ; and, judging from skeletons of the Asiatic, the former
obtains before the animal has cast its milk-teeth.

The central portions of the shaft are all too imperfect for comparison ; but there are
four detached distal epiphyses evidently belonging to fairly matured animals, if we are
to judge from the determined outlines of the facets—the honeycombed and pitted

upper surfaces clearly indicating that their owners were not aged, although they might
have been full-grown elephants.
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1. The radial and ulnar distal apophyses (PI. XIII. figs. 2 & 3) evidently belonged to

the same individual. I shall describe them as being the smallest bones of the forearm,

referable to the radius and ulna of the smallest Elephant. Fig. 2, left radial epiphysis,

shovv's a deep concavity for the lunare, which^n turn will be shown to present a corre-

sponding convexity in contradistinction to more shallow and even surfaces in the largest

specimens. The Asiatic seems to display the former characters, and the African the

latter. The projection for the scaphoid, usually prominent in the adult recent and in

the following larger fossU specimens, is not observed at a in fig. 2, the surface being

.xounded instead of angular.

2. With reference to the right ulnar epiphysis (fig. 3), it is seemingly remarkable for

the concavity and smallness of its cuneiform aspect. The radial facet (a) is 1 by 0-7

inch in breadth. As compared with recent species, there are no specimens at all equal

to the small dimensions of the above, with at the same time their epiphysis in any wise

so matured, which shows fig. 3 to have belonged to a nearly full-grown small Elephant.

The cartilaginous epiphysis of the young Asiatic (No. 2723, R. C. S.) agrees well as to

relative dimensions, the height of the latter individual being 4 feet.

3. Another radial epiphysis, in every respect similar to fig. 2, but somewhat larger,

displays the pronounced hollow on its lunare aspect to a greater extent. The difi'erences

in dimensions are noteworthy, the lunare facet in fig. 2 being 2-4 inches by 1-8, whereas

in the above it is 2-8 by 2 inches—thus indicating Sin individual of the dimensions of

707 H, Asiatic, in the British Museum, which, I calculate, stood about 5 feet high.

4. A still larger distal extremity, with a less determiaed lunare convexity and hollow,

gives an articular aspect of 3 by 2-3 inches.

Finally, PI. X. fig. 6 shows the largest specimen, the lunare aspect of which is 3-4

by 2-8 inches. The angle for the scaphoid {a) is pronounced in this specimen as in the

two preceding, forming a well-defined border on the imier side, of 1-2 by 0-5 inch. As

compared with PI. XIII. fig. 2, the articular aspect is seemingly less hollowed out, with

a less prominent convexity, which is repeated, as just observed, in the largest lunaria.

The distal extremity of the Sumatran is somewhat larger than fig. 6, which might

therefore represent an elephant 6-5 feet in height.

Besides the distal uhiar epiphysis just referred to, there is the upper fragment of a

shaft referable to an immature individual, and represented on PL X. fig. 9 (half) and 9 a

(natural size). As compared with recent species and the specimens described by Busk

from Zebbug ', it presents a few important characters. The olecranon-spine is sharp in

the Asiatic; and, as far as the single instance in the British Museum admits, it would seem

to be more or less rounded in the African ; the same obtains in an uhia of H. antiquus

;

in fig. 9 it is very sharp. Again, from the undulating contour of the head of the radius,

the radial sulcus is seemingly wider in the African than in the Asiatic
;
and this explains

the larger outer condyle in the Asiatic ; moreover the concave external side of the

• Trans. Zool. Soc. vi. p. 245 & 260, plate 48. figs. 24 & 25, plate 49. fig. 28.
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spine is more pronounced in the African ; and in «, fig. 9, it is deeper than in either.

As to the radial pit (5), the loss of the epiphysis somewhat vitiates the outline ; but it

is decidedly deep and apparently not so open as in the African.

On comparing the above carefully with the fragment from Zebbug, described by Busk '

as portion of the ulna of his E. melitensis, I find little, if any, discrepancies worth men-

tioning. The measurements of the specimens agree in a remarkable manner ; I must

observe, however, that the pit or fossa in front of the inner condyle, so pronounced in the

ulna of recent species and seemingly indistinct in the specimen of E. melitensis described

by Busk, is very deep and prominent in fig. 9. The anterior aspect of the shaft is

concave, at least as far as the fragment shows, which is to about the commencement of

the lower third. The external aspect just under the head is more hollowed out than

the internal ; and although the above is not quite an adult condition, it most probably

belonged to an animal nearly full-grown and of small size, equivalent to the computed

dimensions of the owner of the humerus (PI. XII. fig. 1) and the radius and ulna (PI.

XIII. figs. 2 & 3).

Young and immature Radius and Ulna.

The ulna and the fragments of the proximal end of the radius (PI. XXI. figs. 10,

10 a) were found in situ with the humerus fig. 9 and other bones represented in the

plated The larger radius (fig. 15) was' broken during removal, and there is a small

portion of the centre of the shaft wanting ; it is, however, sufficiently preserved for com-

parison with the young radii figured and described by Busk ^. Of course the prominent

ridges of the old bone are not defined ; but the outline of the humeral facet (fig. 15 a)

resembles that of the old bone (PI. X. fig. 7 a). In this young bone the anterior ridge

rises in the upper third, and there is no remarkable flattening under the head as in the

African. A transverse section at the middle of the shaft (5) gives the outline shown by

Busk in the young radius from Zebbug* ; and the distal epiphysial junction is similar to

another \ These discrepancies, however, are questionable specific distinctions, and cannot

be safely utilized without further data. At all events the above radius, as compared with

an African foetal bone shown by Busk ^, might be considered as representing a young

elephant with its middle milk-teeth in wear and of a diminutive size as compared with

other elephants. The comparison moveover between fig. 15 and the fragment « of a

radius attached to ulna, fig. 10, indicates a good-deal older individual.

' Trans. Zool. Soc. pi. 48. figs. 24 & 24a.

' The fragment of skull (PI. I. fig. 18), the fore-foot bones (PI. XXI. figs. 1 to 7), also scapula (flg. 8),

humerus and ulna (figs. 9 & 10), the fragment of vertebral arch (fig. 11), the rib (fig. 12), tibia (fig. 13), larger

tibia (fig. 14), and radius (fig. 15) were aU found jammed together under a large stone in Benghisa Gap. See

my "Work on Malta, page 189.

' Trans. Zool. Soc. vi. p. 280, pi. 47. figs. 18, 19. ' Ibid. p. 281. no. 19.

' Ibid. p. 281. no. 18. » Ibid. fig. 40, p. 277.
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The young ulnse of the collection (PL XXI. figs. 10, 16, & 17) furnish a few important

differences individually, and also in relation to the above and the Zebbug specimens.

I think there is every liklihood that the humerus and forearm-bones (figs. 9 & 10)

belonged to the same individual. The olecranon-ridge, like that of the much older bone

(PI. X. fig. 9), is remarkably sharp, like the Asiatic, whereas the same in figs. 16 & 17 is

blunt and rounded as in the African ; and, considering relative dimensions, they seem to

point to specific characters. With reference to the ulna fig. 10, which, with the exception

of its distal epiphysis and the usual morsel on the top of the olecranon, is entire, com-

pared with the uterine ulna of the African Elephant ' just mentioned it is half an inch

shorter. With reference to the humeral aspect (fig. 10 a) it will be observed :—1st, that

the curve for the head of the radius is not quite so shallow as in the African ; 2nd, that

in proportion the outer facet is m%ich smaller than in either of the recent species

and Mammoth, but more like that of PL X. fig. 9 a and the same part in the H. meli-

tensis of Busk ^ Altogether, with the exception of the anterior hollow for the shaft of

the radius, so pronounced in fig. 9, the two are much alike.

With reference to all these young ulnee, including the Zebbug bones referred by Busk

to E. melitensis and E. falconeri, there are several important comparisons to be drawn,

which appear to me to point towards the presence of at least two different forms.

1. The posterior angle of PL X. fig. 9 and PL XXI. fig. 10 is sharp, whereas it is

rounded in figs. 16 & 17.

2. The anterior aspect of the shaft in PL X. fig. 9 is hollowed out down the middle,

which is not the case in any of the others excepting PL XXI. fig. 16.

3. The radial pit is very deep in PL X. fig. 9, and comparatively shallow in all

the others.

4. Just under the pit from which the radial sulcus proceeds in the matured bone,

we find the same part concave at c in fig. 16 and flat in figs. 10 and 17.

5. The external humeral facet is not remarkably small in PL X. fig. 9 « ; bul it is

relatively small in PL XXI. fig. 10 a, and perhaps in figs. 16 and 17. In none, however,

is it so much aborted as shown by Busk to be the case in his E. falconeri I

6. But fig. 16 seems to diflfer from all in the radial sulcus (c) running more obliquely

down the front of the shaft, whilst its distal epiphysis (16 a) indicates a much larger

articular surface than that of the foetal African Elephant just referred to. Again fig. 17

is a still larger bone than either.

In conclusion, it is just possible that figs. 16 and 17 may belong to the large, and fig. 10

to the small form ; at all events, as compared with each other and much older bones,

they apparently add to the proofs of the existence of two species of Maltese fossil

Elephants, which is further shown by the older small and large radii and ulnse, which,

' Trans. Zool. Soo. vi. p. 275. no. 36. Its length is 4-1 inches and breadth of head in front 1-2 inch, tlie

antero-posterior length of its internal side being 1-5 inch.

^ Ibid. vi. p. 245. =Ibid.pl.49.iig.28a.
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considered on the score of dimensions and characters, seem to go hand in hand with

these young hones.

VIII. Femue.

The differences between the femurs of the African and Asiatic Elephants have been

pointed out by Mr. Busk in respect of their connexions with the Maltese forms'; the

only question becomes how far a series of specimens of the African Elephant would

substantiate the characters represented by the only available instance in the British

Museum. The prominence or otherwise of ridges dependent on age must of course be

always taken into account, and also the length of time the individual has been in

captivity. I apprehend, moreover, that the age for the consolidation of the epiphyses

(of the extremities in particular) is much influenced by conditions of life. The African

Elephant's skeleton (708 /i) in the British Museum, although that of a full-grown

animal, with the penultimate true molar in wear, has the epiphyses of the long bones

detachable, although the individual is said to have been killed in its native haunts

;

the same obtains in the case of the Chuny ; indeed it would seem that even in a wild

state the consolidation is not ordinarily completed until the last true molar cuts the

gum ; consequently the bones I am now about to describe must in general be considered

as belonging to aged individuals.

The specimens of femurs of adult Elephants in my collection seem to me to be

capable of division into two series.

A Series.—The larger is represented by several specimens, differing somewhat in

dimensions, as follows :

—

Specimen a showed a portion of the upper part of a right femur found in Mnaidra

Gap, the head of which gave a circumference of 15 inches, with a breadth across the

latter and great trochanter of 9'5 inches. Here the epiphyses were completely con-

solidated.

Specimen J, right side, from the same situation, was found entire, but unfortunately

came to be disturbed and broken before I could take the exact length of the bone, of

which the head and lower condyles are shown in PI. XI. figs. 5 & 6 ; however, I sur-

mised it may have been about 33 inches, or, in other words, of almost the precise mea-

surements of that of the Sumatran Elephant in the British Museum. Thus the diameter

of the head (fig. 5) was 4-2 inches, least transverse diameter of the shaft 2 '9, antero-

posterior diameter at the same point 2-3, least circumference 9, transverse diameter of

head with trochanter 9, transverse diameter at the line of the lower epiphyses (fig. 6) 5-8,

transverse diameter of condyles 5, middle of patellar sulcus 2-4 inches.

Specimen c. The next, as regards dimensions, are the portions of right and left

femurs, of evidently the same individual, shown in PI. XIV. figs. I & 2. The head of

fig. 2 is not shown in the Plate ; and the lower condyles and portion of the shaft of fig. 1

were not discovered. Close to the above lay the entire tibia (PI. XV. fig. 1), with its

' Trans. Zool. Soc. vi. p. 248.
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.astragalus (PI. XVI. fig. 1) attached to the distal extremity by calcareous matter ; so

that by almost actual measurement I computed the aggregate length of these two limb-

bones to have been about 41 inches—that is, supposing them to belong to the same

individual. Reverting to PI. XIV. fig. 1, although the epiphysial junction is traceable

on the head and trochanter major, still the bone, on comparisom with the same in recent

species, must be considered to have belonged to a full-grown individual ; indeed the

epiphyses are far more consolidated than obtains in the African specimen (708 ^, B.M.)

and the Chuny.

Besides what the representation affords, the following measurements refer to fig. 1 :

—

circumference of the head 12 inches, girth of neck 9'5, girth at a 12, at h 7'7, and at

c 8'5 inches; transverse diameter of articulating surface of head, by tape 6"7, and by

compass 4 inches.

Specimen d, the right lower extremity (PI. XIV. figs. 2 & 2a) enables us to determine

the probable length of the femur fig. 1. The one in question was entire, but was broken

across within eight inches of the distal extremity during removal. The antero-posterior

length of the outer condyle (by tape) is 7'8 inches, and of the inner 8'6, the girth at

the epiphysial junction a being 14'5, and at h 8'8. These three femurs are identical

as regards characters, although they difier considerably in dimensions ; fig. 1, in all its

measurements, equals the same parts of 707A, B.M., with the last milk-tooth in wear and

all the epiphyses of the long bones disunited. Thus, from fig. 1 upwards to the largest,

there are gradations representing three feet difference in the height of individuals ; and

yet, after all, other points being equal, that is no remarkable disparity as compared with

individual differences in recent species. But although agreeing in all these respects with

immatui'e bones of the latter, it is highly probable, as will be shown presently, that the

Maltese fossil Elephants showed relatively broader bones than in either of the living

Elephants and the Mammoth.

B Series.—The right femur (Plate XIV. figs. 3 & 3a) was discovered in Benghisa Gap.

The shaft had been greatly crushed and flattened by compression between blocks of

stones when deposited in the gully; but the condyles are not much injured, and, with

the exception of the head and neck, its length is entire. Mr. Busk computes the femur

of his Elephas melitensis to have varied between 18 and 20 inches ; I have just surmised

that the thigh-bone of the largest form attained a length of 33 inches. Making

allowances for the loss of the proximal end, we may believe that the one in question,

which is 20-5 inches as it now stands, was 22 or 23 when entire. Now these difi'erences

in dimensions in old bones make the extremes differ very much in size, more especially

the largest and smallest, the latter of which, according to Busk's computation, showed

a femur of only 1 foot or 13 inches in length'. As regards fig. 3, there can be no

question whatever that it belonged to an aged individtial, seeing that the condyloid

' Trans. Zool. Soc. vi. p. 2C5, and pi. 50. fig. 30. As far, however, as I can make out, the determination of the

femur of this very diminutive form rests entirely on specimens by no means entire, and without their epiphyses.

I 2
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epii)hyses are completely consolidated ; moreover the solution of continuity at its upper

extremity is through solid bone. The inner and posterior aspects of both condyles are

somewhat abraded, so that the outer condyloid pit or fissure appears, in fig. 3 a, a little

wider than natural. Unfortunately the shaft has been too much crushed to permit of

any reliable data being obtained. The antero-posterior length of the outer condyle

(by tape) is 6'5 inches, and the internal 7*4
; girth at the epiphysial junction a, 11-5,

and breadth 4*2
; transverse diameter of condyles 3'6.

Siuninary.—A comparison between the members of A Series and the same bone of

the African and Asiatic affoi'd the following characters :

—

1. The saddle-shaped depression between the trochanter and head, and the length of

the neck, in the Mammoth and Asiatic Elephant as compared with the large trochanter

major and short intervening hollow of the African are remarkably apparent in PI. XIV.

fig. 1, just as the character of the intercondyloid pit and convergence of the condyles

more resemble the African than the Asiatic'. Again, the digital pit, which is deep in

the Asiatic and the Mammoth, is shallow in fig. 1, and also in the African. The
condyles of the two latter also agree in being more unequal in length and having a

narrower interspace than the Asiatic and E. primigenius, whilst a section across the

condyles of the Maltese specimens at the epiphysial junction displays a concave base

and large heavy internal angle (PI. XL fig. 6) of the Afi-ican as compared with the

more equilateral sides of the Asiatic.

2. Turning to the shaft, like the African our fossil has the posterior aspect of the

shaft flat ; however, the rudimentary trochanter minor on the posterior and internal

angle is quite developed, the same being apparently wanting in the African ; there is,

moreover, a decided rudimentaiy third trochanter. Altogether the femur may be said

to partake, as regards its head, of the Asiatic, whilst the trochanteric pit, shaft, and

condyles resemble the African.

(B Series.) With reference to the femur (PI. XIV. figs. 3 & Sffl), unfortunately there

is little in a sufficient state of integrity to admit of accurate comparisons, excepting the

condyles. These do not seem to diff'er from the large form and E. africanus ; the patellar

sulcus (fig. 3 a), however, would seem to be deeper than 2 a. Again, in the large form

and also the Asiatic and Mammoth, the anterior surface, just above the condyles, is

narrow as compared with the African ; and the femur (fig. 3) suddenly deepens at the

point b, forming a digital pit and flat surface, whereas at h in fig. 2 it is shallower with a
rounded surface.

Young and immature Femora.

1. The specimen shown by PI. XXI. fig. 18 represents the proximal extremity, and,

as far as characters are concerned, seems to me an exact resemblance of the adult femur
Plate XIV. fig. 1.

' See these distinctions in Cuvier, Ossem. Fossil, pi. xi., and Blainville, Osteograph. vol. iii. pi. vi,, and
British-Museum specimen 708 h.
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Although the head and great trochanter are wanting, it is apparent that the contour

of these parts, as in the above, resembles the Asiatic Elephant rather than the African,

as seen by the relative breadth of the head and the shallower digital pit. Again, like

the African, it is flat on the posterior aspect ; and the rudimentary trochanter minor a,

as in the old bone, forms a rough prominence on the posterior and internal border.

Further, looking at the epiphysial surface and its outline as compared with those of E.

falconen of Busk\ it seems to me that the pronounced hollow caused by the pre-

trochanteric fossa in them has no such character in fig. 18, which, in the outline of its

head at the same point, resembles the adult bone PI. XIV. fig. 1, and the foetal

African femur in the British Museum, figured by Busk^. As to the outline of the

same part in E. melitensis (Busk)', the bone in question is still more dissimilar, except

that both have their anterior surface rounded. Therefore, whatever form PI. XIV.

fig. 1 belongs to, the same type, I apprehend, is PL XXI. fig. 18.

2. The next specimen represents about three and a half inches of the distal end of a

left femur belonging to a larger individual than the last. It has the rounded shaft and

general characters of a young bone. Instead of having the flat surface anteriorly close to

the epiphysis at b, as shown in PI. XIV. flg. 3, it is rounded as at b in fig. 2 of the same

Plate ; whilst the lower epiphysial surface shows a longer outline for the internal con-

dyles, as obtains in the adult and in the African. I therefore cannot disassociate this

fragment from that of PI. XIV. figs. 1 & 2 and the last, or, in other words, from the

large form.

IX. Tibia.

The materials for determination under this head are confined entirely to the large

form.

1. The almost perfect left tibia (PI. XV. fig. 1) most probably belongs, as just stated,

to the femur PL XIV. fig. 1, inasmuch as both lay close together, and when approxi-

mated to the condyles of the right side (PL XIV. figs. 2 8c 2a} they fit exactly, so as

to lead to a belief that a skeleton was deposited in the flesh. The specimen (PL XV.

fig. 1) is entire as regards length, but was injured during removal, yet not to the extent

to prevent the preserving of the following data:—Breadth of upper condyles is 5'3 inches,

breadth of external depression 2'5 by 2-4, breadth of internal depression 3*1 by 2*5, girth

at middle of shaft 7. The astragaloid aspect is 3-2 by 2'6. The latter is somewhat injured

and imperfect; but fortunately the distal extremity of the right tibia (figs. 2 & 2«)

supplies the defect.

2. The latter represents a profile and lower view, to which was attached in the same way

as in fig 1 an astragalus of precisely the same dimensions ; indeed, in all probability,

all belonged to the same individual.

3. Fig. 3 represents the proximal articulation of a right tibia somewhat smaller than

' Trans. Zool. Soo. vi. p. 267. ' Ibid. p. 277. no. 38 a. ' Ibid. p. 267.
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the two just noticed. There is a recent transverse fracture of its shaft, by which about

an inch has been broken off; however, I ascertained the following admeasurements

beforehand—entire length 13 inches, girth of middle of shaft 5'6, breadth of lower

articulating surface 2 '8.

These three tibiae belonged unquestionably to adult elephants; and it will appear

that the largest (figs. 1 & 2) belonged to an individual somewhat larger than that of

fig. 3. From the closer proximity of the femoral condyles in the African than in the

Asiatic and Mammoth, there is consequently a smaller intercondyloid fissure ; we should

therefore also expect a corresponding convergence of the tibial cups, and that the

dividing ridge will be narrower. Now all the characters of the African are apparent in

the fossils just described. Moreover, in comparison with the Asiatic, it would appear

that the tibia of the African is relatively shorter, at least as far as the single skeleton in

the British Museum is compared with an Asiatic of about the same relative age. A small

concavity between the spine and external cup, close to the head, is apparent in certain

specimens of the Asiatic, but is wanting in the single African and in the fossils. As to the

distal extremity, excepting a greater obliquity of the fibular facet in the African and the

fossils than in the Asiatic, there do not seem any marked differences in the outlines

of the astragaloid surface, further than, perhaps, that the African has it more oval than

the Asiatic, whereas the surface fig. 2« has an outline intermediate in form and more

like that of the Mammoth.

The spine is rounded, and the anterior angle of the shaft is barely traceable to the

inner malleolus; consequently the middle and lower third in fi-ont are well rounded.

On the posterior aspect there is a deep concavity below the head ; and both outer and

inner angles are pronounced on each side: the former can be easily followed to the

outer malleolus, whilst the latter is scarcely so well defined, but still traceable. These

peculiarities I shall revert to presently in discussing the characters of the young bone

:

they are present in the Asiatic tibia ; but, if any thing, the internal is the more defined.

As compared with the same bone in the following, it would seem that, although much

less in length, its facets are even larger than those of the Sumatran, B.M. By com-

parison, I find the tibia of the latter and the admeasurements of Plate XV. figs. 1 & 2

to stand thus :

—
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as to length, has much smaller articular surfaces ; and therefore the former, belonging to

an adult, would represent a somewhat small elephant, which the largest Maltese form

was unquestionably ; indeed I doubt much if it exceeded 7 feet in height, at least as

far as the data I have collected indicate.

Young and Immature Tibice.

Of these my collection presents four specimens, besides a very perfect left tibia

from Zebbug, presented to me by the owner of the property in which the cave was

discovered. The specimens vary considerably in dimensions, and evidently not only

represent diiferent stages of growth, but also distinct forms.

A Series.—The two shown in PI. XXI. figs. 13 & 14, as before noted, were found

close together in Benghisa Gap, under a large fiat block of sandstone, and impacted

among red soil with the associated remains shown in PI. XXL from fig. 1 to fig. 15 in-

clusive, all of which clearly evince that the exuvise of no less than three distinct indi-

viduals were huddled together in a small space not over 2 feet square.

The Zebbug and larger Benghisa specimens (PI. XXI. fig. 14), the smaller (fig. 13)

being much eroded externally, agree in every respect, excepting that the former is

much larger ; both evidently belong to young individuals.

1. They agree with old bones just described in having a deep concavity posteriorly

below the upper epiphyses (PI. XXI. fig. 14) with the outer and inner ridges well shown ;

but whilst the internal is traceable to the inner malleolus, the outer is lost near the

middle of the shaft, making the lower and external portion of the latter rounded.

2. There is a distinct flattening on the inner side of the head in all the specimens

;

but the outer side in these two is also muchflatter than in the old bones and in the two

next to be considered. As to the outlines of the epiphysial aspects (fig. 14 a), I refi-ain

from expressing any thing like a decided opinion, further than that the upper seem to

me to have somewhat broader surfaces for the external condyles than obtains in the two

other young bones ; at the same time it would seem that the outer is relatively broad

also in the adult, as seen in PI. XV. fig. 3. Should this be the case, the above would be

like the African, and the following like the Asiatic.

B Series.—The two next young bones are unfortunately imperfect, there being only

the head and a portion of the shaft. But although the one is nearly twice as large

as the other, they agree in characters which are distinctly diflerent from the two just

described.

1. The pronounced point in their diagnosis is the broad shallow hollow posteriorly

below the head.

2. The ridges, although distinct, are not prominent as in the above and the (jld

bones.

3. The external ridge terminates just below the concavity, whilst the internal would

appear to be continued further down, probably to the ankle.
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4. There is a very decided flattening of the inner side of the head, witli a far more

rounded and convex external aspect, both of which are very apparent when the four

bones are placed side by side. With respect to the two latter features it may be stated

that the same obtains in the adult bones (PI. XV. figs. 1 & 3), which, however, in

regard to the hollowing below the head behind are distinctly more like the former.

5. The external condyloid aspect is seemingly narrower than in the former ; but I

feel, in the absence of more perfect materials, that I should be verging on hyper-

criticism to pronounce a decision on a point which gives so distinctive a character to

the same parts in the two recent species.

As compared with the immature bones described by Mr. Busk, I find that the two

former agree with his pi. 47. figs. 16 & 17, and the latter with his figs. 15, 20, & 21.

He alludes to the nutrient foramen being placed higher up in the latter. This there is

no means of proving, from the loss of the parts in which it exists ; but in the Zebbug

specimen in my possession, equivalent to PI. XXI. fig. 14, it is placed in the lower third,

and therefore in the position assigned to it by Busk.

X. Fibula.

1. The largest specimen of this bone is represented by the distal extremity (PI. XV.
fig. 4). As regards dimensions, it is in accord with the tibia (figs. 1 & 2) and astragalus

(PI. XVI. fig. 1), so much so that in all likelihood all belonged to the same individual,

as they were found together. This distal end of the fibula has much the character of

the African, the lower margin being slightly concave. Here the obliquity on the tibia

just indicated is repeated on this fibula.

2. The smaller distal extremity (PI. XV. fig. 5) is one of two perfect specimens

(right and left) found near each other in Muaidra Gap ; they do not dififer whatever in

dimensions, and probably belonged to the same individual. Here we find the lower

margin deeply notched as in the Asiatic. The tibial facet is not shown in the figure,

but is well defined on the bone, and is scarcely so oblique as in the last, and measures

2-3 inches in breadth by 0'8 inch. Both figs. 4 & 5 represent the characters of old

bones, although the latter has been broken across at its lower epiphysis. The former

represents an individual of the largest dimensions above stated ; the latter, one having

an astragalus of the dimensions of PI. X. fig. 10, which will be shown to have some

characters in common with the Asiatic and Mammoth rather than the African.

3. An entire detached fibula was discovered in Benghisa Gap, belonging doubtless to

the smallest form ; the epiphyses were completely consolidated ; and, like the others, it

displayed all the characters of an old bone. The entire length was 8-6 inches, girth of

the proximal end 2-5, girth of the mid-shaft 2, girth of distal end 4-4, breadth of distal

end 2-6. A detached distal end of another fibula from the same situation measured
2'2 inches in breadth.

Summary.—Supposing, as Mr. Busk computes, the femur of Falconer's Elephant to
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be 13 inches in length, the above would be much too large; and if we allow femur

PL XIV. fig. 3 a length of 22 inches, the proportion would be in excess on the side of

the femur.

The femur and fibula of the Oxford-University and King's-College Museum specimens

are 21 & 10 inches respectively; so that the maximum femur of E. falconeri, being

given at 13 inches, would in proportion allow of only 6 inches to its fibula ; and seeing

that neither of the former was quite 4 feet, I am inclined to think Mr. Busk's estimate

may be low for the femur of this pygmy, which, however, may have had shorter thigh-

and leg-bones in proportion, just as I have pointed out in the tibia of the large form.

Patella.

A Series.—1. Four specimens referable to the larger form were discovered in Mnaidra

and Gandia, and one belonging to the spiall form in Benghisa Gap. With reference

to the former, the patella PI. XV. fig. 8 is of the left side ; the maximum breadth of

its inner facet is 1'8 inch, and of the outer 1"3, the greatest thickness being 2-2.

2. Another of the same side is more oval in outline; its length is 3"7 inches, breadth

of inner facet 1'6, and outer 1'4, the greatest thickness being 2. Both these and a

third in the University of Malta, from Gandia Fissure, as compared with any of the

femurs above described, seem to represent animals equivalent to the o\vners of the

largest bones in my collection, i. e. to an elephant fully 7 feet in height. As compared

with that of the Sumatran (British Museum), they are rather larger, seeing that its

patella is 3-6 inches in length, the outer facet being 1-3, and inner 1'5.

3. The right and left femurs (PI. XIV. figs. 1 & 2) had their patellae evidently attached

when deposited in Mnaidra Gap, seeing that between the condyles and the heads of

their tibise there lay two patellae, of which the right is shown in PL XV. fig. 7, and

displays the same sharpness of the outer border as compared with the thickening of the

internal, and thus characteristic of the last described, whilst the left, like fig. 8, is oblong.

Its articular facets show, the outer 1'2 inch in breadth, and the inner 1-5, thickness 1'9,

which are about the dimensions of the patella of the elephant in Guy's-Hospital

Museum and in the Netley Hospital, both representing the adolescent stage and indi-

viduals about 6 '5 feet at the shoulder. I am aware that this comparison does not tally

with the relative lengths of the respective femurs ; but the data furnished seem to show

that the large Maltese form had altogether shorter and stouter extremities than, at all

events, the Asiatic species.

B Series.—The perfect little patella fig. 6 being found so close to femur PL XIV.

fig. 3, in Benghisa Gap, and being also of the right limb, renders it highly probable

that they belonged to the same animal. The breadth of its external facet is 0'8 inch,

and internal l^l, thickness 1'4.

The characters of the patella in the two recent species are not difiisrent ; but, as far

as materials extend, it would appear that the bone is relatively broader in the African.

VOL. IX.—PAKT I. November, 1874. K
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If this should tura out to be the case, at all events the last described is more like the

Asiatic ; but perhaps the left is never so broad as the right.

XI. Cakpus.

Scaphoid.—In an articulated skeleton of a youthful Asiatic Elephant in the Mu-

seum of the Army Hospital, Netley, the first true molar is coming into wear, and

about 1 foot of the incisor is protruding beyond the alveolus. The height of the

animal seems to have been about 6 -5 feet at the shoulder. The scaphoid in this

instance shows distinctly the two points of ossification separated by a central mass of

cartilage, the length of the bone being 2'8 inches. Again, in a disarticulated Ceylon

Elephant (707 A, B.M.), showing the last milk-molar in full wear, and a computed

height of 5 feet at the withers, we find precisely the same condition of the scaphoid,

which is 2'6 inches in length. Thus, whilst showing the unossified stage in the recent

animal, they offer comparisons in this respect with the Maltese scaphoids, which,

although of the same dimensions, show no traces whatever of the foetal condition. A
comparison between the same bone in the African and Asiatic furnishes the following

data, at least as far as a single instance of the former enables me to determine. The

outlines are different as regards the contour of the posterior border, which forms a

hog's-back outline in the African and Mammoth, and is more or less perpendicular in

the Asiatic, where it is relatively narrower at its middle. Again, the radial facet, as

shown by Blainville', is nearly perpendicular in the latter and Mammoth, and nearly

horizontal in the African. The trapezoidal and magnal facets form a triangle in the

African, and are slightly concave. In the Asiatic and Mammoth the same are apparent

on the magnal aspect; but the entire articular surface is quadrilateral and slightly

convex about the middle, and oval at the summit, which is rather concave. These

facets in both recent animals and Mammoth rise up the side of a protuberance on the

lunare aspect, forming in the African a contmuous articular surface where the facets of

the different bones are not so defined as in the Asiatic and Mammoth. In my collec-

tion there are two adult scaphoids somewhat differing in size, outline, and arrangement

of their facets.

1. The largest (PI. XVII. fig. 10) is entire, with the exception of the anterior

portion of the radial and almost the entire lunare facets, also a portion of the posterior

inferior angle. The specimen has also sustained two fractures obliquely across its

middle, which, however, do not interfere with the outline of the bone. The importance

of this integral part in the motivity of the foot is calculated to be infiuenced by the

animal's habits, as would of course the more anterior long bones ; hence the necessity of

a careful survey of these portions of the extremities. The following are the dimensions

of the one in question :—Entire length 3"2 inches, greatest breadth (at the middle) 2'6^
;

' ' Osteographie,' Atlas, iii. pi. v.

° This specimen agrees with the dimensions of the scaphoid of the youthful skeleton (2677 a, E. C. S.), the

dimensions of the Sumatran (B. M.) being 3'7 by 2o inches.
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the breadth of the radial facet is 1 inch. The distal articular surface in this specimen

differs from any of the recent and the next specimen in the following particulars :—The

conjoined surfaces for the trapezoid, trapezium, and magnum form a single rounded

facet, which is 2-1 inches in the antero-posterior diameter to 1 mch m length.

Unfortunately the antero-posterior measurement is somewhat vitiated m consequence

of the posterior angle being broken off; but I apprehend it was nearly, if not quite, 2*1

inches ; and there being no line of demarcation between the facets, it is impossible to

define each. The pronounced eminence on the Ixrnare or external aspect, and its large

articulating surface, being absent, we might surmise that this scaphoid, owing to the

diminished size of the magnal facet, was more erect than obtains in both recent

species and in the Mammoth. T find, however, on comparing this surface in old and

young bones of the Asiatic that the relative differences between the length and breadth

are reversed, so that, as a character, the above is not to be relied on. The upper

lunare facet is too much abraded for description ; the lower lunare, however, is well

defined anteriorly, forming by its sharp and prominent angle an articular surface 1'8 by

0-6 inch. The maximum thickness of fig. 10 is 1 inch.

Now, as regards its connexion with recent species, in outline it is like the African

and Mammoth's ; but in the form and direction of the radial surface it seems more like

that of the Asiatic and Mammoth ; whilst it differs from the three in the contour and

extent of the distal facets.

2. An almost perfect right scaphoid from Benghisa Gap is shown in woodcut fig. 4,

Fig. 4.

Scaphoid. Nat. size.

which represents a smaller Elephant, but stiU an adult. It differs from fig. 10 in the

following characters :—The radial surface (r) has the horizontal aspect of the; African

;

e2
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but the contour of the posterior border (b), instead of (as in fig. 10, the Mammoth,
and African) forming a hog's back, has a hollow at c, and the margin is much thinner.

Again, like the Asiatic, there is a flattening at a, which is round in the others ; and the

lunare facets (^Z) are larger in proportion than in fig. 10. But in the lower border

being rounded and the facets covering the side of an eminence in the form of a triangle

(t), as in the recent species and in the Mammoth, with a decided determinable facet

for the trapezoid and magnum, we obtain features which at once distinguish this

scaphoid from fig. 10. The following are the dimensions of the woodcut—entire

length 2-8 inches, extreme breadth 2-4, radial facet 1-3 by 0-8, aspects for trapezoid

and magnum (by tape) 2-2 by 1-4, upper lunare facet 0-8 by 0-5, lower lunare facet

0-9 by 0-9.

The relative dimensions of this scaphoid as compared with recent species would
show an animal a little over 5 feet in height; the specimen being somewhat larger

than that of 707 A (British Museum) just referred to.

Lunare.—This bone is represented in my collections hy four entire specimens, which

difier in size and characters as follows :

—

1. The largest (PI. XVIII. fig. 1) is equal in size to that of the Sumatran Elephant

(British Museum). Its dimensions are—maximum length 3-8 inches, breadth 3-3,

thickness 2, radial facet 2-5 by 2-5, ulnar 1-4 by 0-7, cuneiform facet 1-6 by 0'5, upper
cuneiform facet 1-2 by 0-2'. The scaphoidals are abraded; the magnal is 2-7 by 2-6

inches.

2. Another (b), somewhat smaller, of the right foot, from Benghisa Gap, has its

length 3-6 inches, breadth 2-9, thickness 1-7, radial facet 2-4, ulnar 1 by 1, cuneiform

(abraded), scaphoidal (upper) 1-4 by 0-4, lower 0-8 by 0-3, magnal 2-7 by 2-6.

Although these two lunaria are closely allied, as regards size and in proportion they

might have fairly appertained to the two scaphoids just described, inasmuch as each

pair were found close together in two separate localities ; indeed, moreover, as the sca-

phoids differ, so do the former to some extent. Thus fig. 1 difiers from B in its ulnar

facet being more perpendicular, the radial and magnal surfaces are not so concave,

the latter surface is also narrower. Fig. 1 has consequently an African's character,

whilst B is decidedly more like the same bone in the Mammoth and Asiatic. I doubt,

however, if these discrepancies are altogether maintainable throughout a series of each

;

and therefore, although noteworthy, they are to be considered merely provisional ; it is

strange, however, that two lunaria so nearly of the same dimensions should diflfer in

characters to the extent observable in the two Maltese bones just described.

3. The next lunare (represented, PI. XVIII. fig. 4) is very hke the last described,

but it is much smaller, and bears a very close relationship in this respect to the distal

ends of the radius and ulna PI. XIII. figs. 2 & 3, not only in size, but in the con-

figuration of their articular surfaces, just as the less shallow and less convex radial

aspects of PI. XVIII. fig. 1 consort with the opposing surfaces of radius PI. X. fig. 6.
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It is noticeable, however, that in PI. XVIII. fig. 4, there is a protuberance at the apex

of the bone internally, which is not nearly so prominent in the preceding lunaria. The

determined hollowing of the upper surface of this specimen resembles that seen in

full-grown individuals of the Asiatic—to wit, the Sumatran. The dimensions of fig. 4

are—maximum length 3 inches, breadth 2-5, thickness 1-4, radial facet 2-2, ulnar facet

1-3 by 0-6, cuneiform facet 0-9 by 0-3, lower magnal 2-3 by 2-1. The ulnar facet is

oblique.

4. The diminutive lunare PI. XXI. fig. 1 will be described with the other members

of the same foot ; sufiice it at present to say that in the particulars just stated it is of

precisely the same type as PI. XVIII. fig. 4.

Cuneiform.—Of this important element of the carpus my collection afi'ords no less

than seven specimens, which differ considerably in size, and for the most part in

characters.

A Series.—1. The largest is represented in PI. XVIII. fig. 2. It is a right cunei-

form from Gandia Fissiu'e, so prolific of the remains of the largest form of Elephant.

The extremity is wanting, including nearly all the pisiform and external portions of the

ulnar and unciform surfaces ; the body, however, is preserved, and gives the foUowmg

admeasurements—extreme breadth 3'1 inches, thickness 2 inches, ulnar facet (antero-

posterior) 2-3 inches, upper lunare 1-5 inch, lower lunare 1-6 by 0-5 inch, antero-pos-

terior of unciform 2-7 inches. This cuneiform, although of the opposite side, and from

a different situation, might, as regards dimensions, have belonged to the owner of the

lunare PI. XVIII. fig. 1.

2. The left cuneiform shown in PI. XVIII. fig. 5, although considerably smaller

than the above, is, as far as I can make out, identical in character, and may therefore

be supposed to belong to a much smaller individual of the same form. It has lost

about the same parts as in fig. 2 ; but the following measurements are prociu-able

:

the extreme breadth is 2-4 inches, thickness 1-4 inch, ulnar facet (antero-posterior) 1-8

inch, upper lunare 1-1 inch, lower lunare 1-4 by 0-3 inch, unciform facet (antero-pos-

terior diameter) 2"1 inches.

3. Another, but still more mutilated, fragment of a left cuneiform from Gandia

Fissure, of the exact dimensions of the last, completes the list of specimens attributable

to the same type. In comparison with the same bone in recent species, figs. 2 & 5 are

relatively much thicker, more especially at the external margin of the pisiform facet,

where the maximum grossness usually obtaius ; and seemingly the latter is greater in

the Asiatic than in the African. The above have narrow upper and lower articular sur-

faces, with large concavities and convexities, as obtains also in the Asiatic and not, to

all appearance, in the African. The lunare facets, like all the small lateral attachments

of the foot-bones, are subject to considerable irregularities, sometimes occupying the

entire margin, in others a portion only. The latter is the case in these fossils ; but in

the African (708 h, P.M..) and the cuneiform of an old Asiatic Elephant (no. 2543) in
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the Eoyal College of Surgeons it covers the entire lower margin. It is probable there-

fore that the three belonged to one species, the largest being that of an adult, the two

smaller being immature bones ; and this is borne out to some extent by the smoothness

of the exterior of the latter as compared with the rugosities and irregularities of fig. 2 '.

In all apparent differences between the cuneiform of the Asiatic and African Ele-

phants, such as the greater breadth of the ulnar and cuneiform surfaces of the African

as compared with the narrow aspects of the Asiatic, there is a remarkable contrast

between those just described and the following, which display the characters of the

African. Moreover, by the much narrower internal border at a, figs. 7, 8, & 9, the

lunare face is diminished in height, so that when placed side by side with figs. 2 & 5

there is no difficulty whatever in distinguishing the former from the latter. Whether

it is a regular point of distinction or not, on examining various cuneiforms of all ages

of the Asiatic Elephant, I find that the fifth metacarpal facet near the extremity is not

observed, excepting in bones of aged individuals. Unfortunately none of the largest

specimens are sufficiently preserved at the apex to show this surface ; however, it is

preserved in fig. 8, and even in the very diminutive cuneiform, fig. 7.

B Series.—1. The largest specimen (fig. 9) shows the ulnar surface of a right cunei-

form. The apex has sustained a recent injuiy, and the lunare facets are abraded ; other-

wise the specimen is entire, and affords the following:—extreme length (about) 3 inches,

breadth 2-5 inches, ulnar surface (antero-posterior) 2-2 by 2 inches. The pisiform

facet is in the form of a right-angled triangle, with the base uppermost ; height 1 inch,

breadth 1 inch, unciform surface (antero-posterior) 2-2 by 2 inches ; thickness at the

middle of the pisiform facet 1-4 inch, and at middle of the lunare side 1 inch.

2. An imperfect bone of the same side, showing only a portion of the ulnar surface,

is of the same or slightly larger dimensions. The smaller right cuneiform (fig. 8) has

its pisiform facet and point considerably abraded, preserving, however, the body entire,

with, as just stated, the fifth metacarpal facet on the border of the apex. This speci-

men, although probably of the same type as the two preceding, has relatively a rather

deeper concavity at a, on the internal ulnar surface ; indeed so contracted is the height

of the bone in this situation that there is no room for the lunare facets ; and the margins
are sharp instead of even; but with these exceptions it agrees with fig. 9. The
following are its admeasurements :—entire length 2-5 inches, breadth 2 ; ulnar sur-

faces—antero-posterior diameter 1-6, transverse 1-9
; unciform aspect—antero-posterior

diameter 1-9, transverse 1-8; thickness at middle of pisiform facet 1-1, thickness at

middle of lunare side 0-4.

3. Like the preceding, fig. 7 was also found in Benghisa Gap, so prolific of remains
of the smallest form. Here the pisiform facet is abraded ; but the fifth metacarpal
impression is very distinct, and the extremity is completely ossified—a feature of im-

' These cuneiform bones agree in characters with specimens in the Palsontological Collection, British
Museum, referable to the Mammoth and Elcphas antlquus.
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portance, seeing that it is rarely entire in recent species until the milk-teeth are shed '

.

The entire length is 2 inches, breadth 1'4, ulnar sui-face (antero-posterior diameter)

1 by 1-5, unciform (antero-posterior diameter) 1-3 by 1-2, thickness at middle of pisi-

form facet 0'8, thickness at middle of lunare aspect 0'4. The narrowness of the border

scarcely allows space for an articulating facet. The characters, therefore, of this dimi-

nutive wedge-shaped bone are precisely like figs. 8 & 9. It may be remarked that the

cuneiform in the very young skeleton in the Oxford University Museum is 2'5 inches.

Thus, in proportion, the owner of the above must have been very little over 2 feet in height,

and as compared with the very small, yet perfect, foot-bones (PI. XXI. figs. 1-7) shows a

still smaller Elephant. The claims of fig. 7 to be considered a mature bone rest, as just

stated, on the ossification of its apex and the determined outlines of its facets, neither

of which is ever seen in young bones ; and most assuredly ia no other instances of such

a small cuneiform are their characters preserved ; indeed, ia examples of those of recent

species of double its size we find the' surfaces and apex quite detachable.

Summary.—From the above it would seem that they represent at all events two

distinct forms of cuneiform—one, the larger, assimilating to characters referable to the

Asiatic, whilst another has several points, seemingly, in common with the African,

the two forms showing much variability as to dimensions.

PisiPOEM.—In the skeleton no. 2677 a, Eoyal College of Surgeons, to which many of

the bones just described bear relative proportions, its pisiform equals the largest

(PI. XVIII. fig. 3), but with this difference, that the former has the distal epiphysis

detachable, and the same is not only completely consolidated in the fossil but also in

the much smaller pisiform, fig. 6. Blainville figures this bone in the African and

Asiatic Elephant^ as showing the cuneiform facet triangular and the ulnar horizontal

ia the former, whilst in the latter, he states, the first is oval and the second oblique.

These distinctions do not appear in the recent specimens I have examined, where the

difierences are confined to the general outline of the bone, the Asiatic being more spiral,

with a large concavity on its posterior aspect—which character is common also to all

the Maltese pisiforms, amounting to four perfect and two imperfect specimens. The

two largest (right and left), possibly portions of the same animal, were found in con-

junction with lunare fig. 1 in Mnaidra Gap.

1. The left is shown in fig. 3.

The cuneiform facet is relatively narrower than obtains apparently ia either receat

species ; and the outline of the bone is more like the African than the Asiatic, especially

in being less hollowed out posteriorly. Again, the ulnar facet is more oblique than in

any of the living Elephants. The cuneiform surface is flat and oval, its length is I'l inch,

and breadth 1, the ulnar (antero-posterior diameter) beiag I'l by 0-5. This specimeu

is also about equal to that of the Sumatran in the British Museum.

' The apex of this bone in the skeleton no. 707/;, B.ll., is cartilaginous, the bone being 3 by 2-6 inches.

' Atlas, vol. iii. pi. 5.
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2. The pisiform of a smaller Elephant is fairly represented by two perfect cuneiforms

(right and left) from Mnaidra Gap. They were found close together, and probably

belonged to the same individual. In outline and facets they seem to agree with the

last, differing only in their smaller size. The right is shown, PL XVIII. fig. 6, with

its distal epiphysis comiiletely consolidated. The distal half of another specimen, of

the same size, and a third, a little larger, display the same character, only that the

external surfaces of all are smooth, and do not show the rugous appearances which

characterize the large specimens and old pisiforms of the recent species ; the cuneiform

facet of fig. 6 is 0-8 by 0-6 inch, and the ulnar 0-6 by 0-4. This bone equals that of

the young elephant 707 Ji, British Museum, and therefore may have been equivalent to

the cuneiform, fig. 9, whilst, I repeat, it differs from the recent specimen in having its

distal epiphysis completely consolidated, whereas in the above it is detachable ; indeed the

latter obtains even in the pisiform of the Asiatic, with its first true molar in wear.

These two pisiforms therefore represent a large and a small Elephant, in accordance

with the preceding foot-bones.

Teapezoid.—No trapezium turned up ; but an entire right trapezoid was found in

Mnaidra Gap, and unfortunately was much injured during attempts to remove it from

the hard stalagmite. PI. XVII. fig. II, shows its second metacarpal [a) and trapezial

facet (J). The scaphoid facet, which is convex in the African and somewhat concave in

the Asiatic, is seemingly more concave in the fossil, and might suit the pronounced

concavity pointed out in the smaller scaphoid. The second metacarpal facet is I inch

in breadth, the trapezial is 0-8, the second metacarpal is 1-2, the magnal l-I. The
extreme thickness of the bone is (about) 1-5 inch. The specimen is in keeping rela-

tively with the scaphoid shown at p. 67, and therefore belonged to a small elephant.

Magnum.—This bone is represented in my collection by no less than five specimens,

some of which, however, are but mere fragments. AH are remarkable, as compared

with recent and fossil species, in being relatively narrow'er laterally, as will appear from

the following comparisons between them and magna of nearly the same length in the

Asiatic species. In the first place they admit of being divided into two series, on the

score of dimensions and characters.

A Series.—!. The largest magnum (PL XVII. fig. 13) shows the trapezoidal aspect.

It has been considerably abraded on the dorsal surface, and also externally, but is

otherwise pretty entire.

2. Another of the right side, and of the same dimensions, has lost part of the lunare

surface.

B Series.—1. With the exception of the loss of the lower internal angle, the speci-

men shown in fig. 14 may be said to be almost entire.

2. Another specimen, differing little in size from the last, is also of the left foot.

Its anterior surface is completely destroyed; but the posterior articular aspect is pre-

served, and furnishes the data requisite to complete the loss of substance in fig. 14.
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Table of comparisons between the magnum in the Maltese and recent Elephants.

,
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B Series.—1. A smaller-sized unciform, differing also in character, is shown in fig. 9.

It is of the left foot, and its upper surface is abraded ; and a transverse fracture when

the bone was fresh had displaced the metacarpal surfaces, so that little more than its

general dimensions can be relied on safely. At a glance it will be seen that it is

broader relatively than fig. 12. Now, as we have seen that the smaller cuneiforms

(PI. XVIII. figs. 7, 8, & 9) show this peculiarity as compared with the largest (figs. 2

& 5), the above may be regarded as belonging to the same type or form.

2. Another left unciform (b) is considerably smaller than fig. 9, but displays the

like broad cuneiformal aspect. It is important to show their differences in comparison

with each other and recent species ; I therefore give the dimensions in the following

Table :—

Table of comparisons between the unciform in the Maltese and recent species.

Specimens.

Length
and

breadth.

Cuneiform
surface.

Fifth

metacarpal
facet.

Fourth
metacarpal

facet.

Third
metacarpal

facet.

Magnal
facet.

Thickness.

Large (Maltese)

Large (Maltese), PI. XVII. fig. 12.

Large (Maltese)

SmaU (Maltese), PI. XVII. fig. 9 .

Small (Maltese)

2677 a, R. C. S. (Asiatic)

Sumatraa Elephant (B. M.)

inches.

3-4 X 3-2

3-3 X 3-2

3-4

2-5 X 2-4

2-1 X 2-0

3-4 X 3-3

3-7 X 3-2

inches.

3-4 X 2-6

3-3 X 2-4

3-0

2-4 X 2-4

1-8 X 1-8

3'0x2-4
3-5 X 2-4

inches.

1'5

2-2 X 1-4

1-3

1-8 X 1-0

1-3 X 0-7

2-2 X 1-4

20 X 1-6

inches.

2-2 X 2-2

2-1 X 2-2

l-8xi-4
1-4

2-2 X 2-2

2-5 X 1-8

iiicheB.

2-3 X 0-7

2-3 X 0-7

1-8 X 6-4

1-3 X 0-5

2-4 X 0-6

1-8 X 0-6

inches.

2-6 X 1-2

2-5 X 1-2

2-0 X 1-1

2-2 X 0-8

2-7xi-5
2-3 X 1-5

inches.

2-5

2-4

2-4

2-0

1-5

2-7

2-4

It will be seen in this Table that the largest Maltese unciform represents an animal

nearly as large as the Sumatran (B. M.); whilst the smallest would indicate an

Elephant somewhere, as Dr. Falconer has remarked, about the height of a large

Javan one-horned Rhinoceros, with characters differing as regards the configuration of

its cuneiform and unciform from the larger form.

Portion of a Left Fore footfound in situ.

Among the very variable materials discovered by me in different localities, one of

the most heterogeneous assemblages of Elephantine remains are those figured for the

most part in PI. XXI. They were discovered in Benghisa Gap, firmly packed in red

soil, and below blocks of water-worn stones, and lay in a space of not more than

2 feet either way. Along with the bones shown on PI. XXI. figs. I to 15, were also the

skull and tusks (PI. I. fig. 18). The suggestive conditions in which the remains were

found have been discussed at some length in my work'. I shall therefore proceed to

the description of a portion of a left fore foot found along with the other boneS. The
following specimens raise the question at once, whether or not they are to be con-

sidered full-grown, immature, or young bones.

• ' ' NUe Valley and Malta,' p. 189.
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When the lunare, unciform, first, second, fourth, and fifth metacarpals shown in

PI. XXI., are compared with the foot-bones PI. XVI. fig. 3, PI. XVIII. fig. 7, PI. XIX.
figs. 6, 7, & 9, and PI. XX. figs. 2, 3, 14, & 16, and in consideration that the epiphyses

of the metacarpals are consolidated, and that the prominences on the carpal bones are

bold and well defined, I see no possible conclusion to arrive at than that they represent

portions of the fore foot of an adult pygmy form of Elephant. Even allowing for the

preservative influence of calcareous infiltrations in filling up and consolidating solutions

of continuity and preserving the outline of a cartilaginous surface, there is not only

the matured aspect of the carpal, but, I repeat, the epiphyses of the metacarpal bones

are completely solidified.

The left lunare (PI. XXI. fig. 1) might, as regards characters, be considered that of

the young of specimen B, or even of the still smaller lunare shown in PI. XVIII. fig. 4.

Here there is the same large sloping ulnar facet, the excavated border for the scaphoid,

the deep concavities for the radius and magnum, and the knob at the apex of the

bone which characterize the above as compared with that of the largest form

(PI. XVIII. fig. 1). Strange to say, the last is from Mnaidra, and the three others

were obtained from Benghisa, so fruitful of remains of the small form. The following

are the dimensions of fig. 1—length 1'8 inch, breadth 1'7, thickness 0*9, radial surface

1-5 by 1-1, magnal surface 1-5 by 1-5, ulnar 0*7 by 0-6, cuneiform 1-2. The scaphoidal

is abraded. The dorsal surface, as in PI. XVIII. fig. 4, is more hollow than in the

other two larger bones; but these may be, as well as several other characters, only

mere individual differences.

Unciform.—There are two specimens precisely alike, and which undoubtedly belonged

to the same individual. The right is considerably eroded by decay ; but the left (PI.

XXI. fig. 2) is perfect. In outline, and the characters pointed out on the upper sur-

faces of PI. XVII. figs. 9 & 12, it seems to resemble the latter more than the other.

The following are its dimensions as compared with them—maximum length 1'9 inch,

breadth 17, cuneiform aspect 1-8 by 1-3, fifth metacarpal facet 0-8 by 0-6, fourth

metacarpal facet 1-2 by 1-1, third metacarpal 1-1 by 0*3, magnal 1'4 by 0-5, thick-

ness 1*4.

First Metacarjjcd.—The difficulties in distinguishing certain of the long bones of the

fore and hind feet from each other, more especially among the diversified and often im-

perfect materials in the collection, are here shown. The characteristic bone (PI. V. fig. 4)

might have as likely been a first metatarsal of the larger form as a first metacarpal of

the smaller, but for its diminutive compeer (PI. XXI. figs. 3 & 3«), which was found

close to the lunare and unciform (figs. 1 & 2), and the following metacarpal bones, all

of which belong unquestionably to the same left foot. The characters I shall describe

as diagnostic of PI. V. fig. 4, are here repeated. Moreover the epiphyses of fig. 3 are

consolidated; and the outline and facets are so pronounced, that there is no getting

over the belief that it is a matured bone. The knob on the lower aspect of the proximal

l2
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end and the ginglymoid distal facet, together with the oval and concave trapezial

sui-face, are all pronounced as in any old bone. The dimensions of this very pygmy

first metacarpal are sufficiently shown in figs. 3 & 3a, to which may be added the

anterior facet somewhat eroded; it is 0'6 inch in height by 0'5 inch in breadth. The

stumpy little bone, PI. XIX. fig. 9, has much the same characters as the above, and

might represent the first metacarpal; its facets, however, are imperfect. It may be

stated that in the Oxford University specimen, and also the very young individual in

King's College Museum, this bone is 1'2 inch in length, with its extremities carti-

laginous and shrunken.

Its comparative characters, as far as discernable, are :

—

1. Like the African, it is short and stout.

2. Like both recent, its trapezial facet is oblong and concave.

3. Like the African, it has a hollow distal articulation.

4. The lower surface of the bone is rather sharp, like the Asiatic ; but in none of

the Maltese first metacarpals are the lower surfaces exactly like either of the recent

species, being blunt, but not fiat or tectiform. Take it all in all, this bone, like PI. V.

fig. 4, has greatly the African character.

Second Metacarpal.—PI. XXI. figs. 4 & 4 a represent an entire specimen. Here the

epiphyses are clearly consolidated, even to the formation of the usual rugous ridges of

an old bone. It is rather flat on the dorsum of the shaft, which, as before observed,

characterizes the old from the young bone in recent species ; it is, moreover, slender,

and has perhaps more of an Asiatic character. Besides the dimensions in the figure,

the breadth of the mid-shaft is 0-7 inch, the distal articulation is I'O by 0-8.

This metacarpal shows the usual obliquity of the distal extremity seen in the second

bone of the fore foot, with the internal surface of the shaft sharp and little rounded,

and external flat and deep, the lower surface being rather rounded, narrow, and

sloping inwards to form the sharp inner border of the carpal facet.

The length of the second metacarpal in the above-mentioned recent young Asiatic

Elephants is 2*3 inches respectively, whereas the length of fig. 4 is r9 inch.

Fourth Metacarpal.—A careful comparison between figs. 5 & 5a and the other

diminutive specimens referred to this toe in the hind foot (to wit, PL XIX. fig. 6)

and the perfect fourth metatarsal figured and described by Busk' gives the follow-

ing :—The above is relatively much broader than fig. G, the shaft of which is rounded

and has little of the internal flattening which distinguishes this bone and that of

Elephants in general; moreover the sharp external border of fig. 5 is rounder in

fig. 6, the articular surfaces are much broader ; they agree in length however. In all

respects fig. 5 and the Zebbug bone agree ; only the latter is smaller, which is quite in

keeping with its being a bone of the hind foot. The following are the dimensions of

fig. 5 not shown in the Plate ;—height of mid shaft internally is 0'6 inch ; the distal

' Trans. Zool. Soo. yi. p. 271, pi. 51. figs. 40 a & 6.
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articular aspect is 1 by 1. The length of the same bone in the two skeletons just

referred to is 2-5 inches in the Oxford-University, and 3 inches in the King's-College

specimens ; but young bones of the age of the latter are so shrivelled at their extre-

mities that it becomes difficult to obtain the original dimensions. At all events, neither

of the above is by any means so small as those three bones, and in particular fig. 5,

which is only 1'8 inch in length.

I believe the perfect little sesamoid, fig. 7, which was found under fig. 5, belonged

to it ; regarded as elephantine and a mature bone, it is unique.

Fifth Metacarpal.—The specimen, fig. 6, may be said to represent an almost perfect

miniature of the bones shown in PI. XIX., more especially fig. 12. Portion of the

distal facet has decayed away; but otherwise this very small left fifth metacarpal is

entu-e. The proximal facets are shown at a. The phalangeal and the sesamoid facet

is 0"7 by 0'5 inch in breadth. The outer surface is rough like an old bone. The fifth

metacarpal in the Oxford specimen is 2 inches, and King's-College Museum 1'7 inch

in length, whereas the above is only 1 inch in length.

Now, with reference to these small foot-bones, all of which seem to bear so pointedly

towards the establishing of a dwarf form of Elephant, it comes to be a question how

far they admit of a connexion with the fragments of skull, teeth, tusks, and long bones

with which they were associated ; and this, in comparison with recent species, is easily

answered. It is clear that neither the humerus (fig. 9), ulna (fig. 10), tibia (fig. 13),

nor any of the other exuviae surrounding them, excepting perhaps the portion of the

skull (PI. I. fig. 18), could have pertained to the owner of the above fore foot. More-

over, seeing that the two examples of recent calf Elephants adduced stand respectively

about 38 to 40 inches in height, and that Mr. Busk computes his Elejohas falconeri at

between 30 and 36 inches, we may fairly suppose the above ranged between the two last

figui'es, which would, in proportion to the recent specimens, give the same measure-

ments. In no Elephant's bones I have examined, where the milk-molars are in use in

the jaws, are the epiphyses united; indeed, as far as the specimens (mostly, however,

domesticated individuals) in museums of Great Britain extend, the condition of the

metacarpal bones just described is not attained until the second true molar is fairly

invaded ; and even then the epijihyses of the larger members of the extremities are not

consolidated. How far the abnormal habits and food, as compared with the feral state,

have to do with the period of union is not quite apparent ; moreover, in the primordial

state of these pachydermata union may have taken place earlier in life than at present.

Suffice it, however, to say that, allowing the fragment of upper molar in the jaw

PI. I. fig. 18 to belong to the last of the milk-series, and that the first true molar

was in full wear then, we might suppose that the members of the left fore foot just

described belonged to the same individual.

General Summary.—It will be apparent from the foregoing that the bones of tlie

carpus admit of the following :

—
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1. The Scaphoid (PI XVII. fig. 10, and woodcut fig. 4) represent two distinct forms,

differing in characters and size ; and whilst the larger differs in a few points from the

other and recent species, it agrees in general outline with the African, whilst the other,

representing a considerably smaller foot, displays the configuration and several points

distinctive of the Asiatic and Mammoth.

2. The Lunare furnishes a greater diversity as to dimensions. The larger (PL XVIII.

fig. 1) might have belonged to an individual nearly, if not altogether, 7 feet in height,

whilst specimen B is in fair keeping with the smaller scaphoid, and fig. 4 belonged

to a much smaller individual, and PI. XXI. fig. 1 to a perfect pygmy. Again, whilst

the largest (fig. 1 ) shows characters of the African, specimen B and fig. 4 show those

of the Asiatic and Mammoth, which is seemingly the case with the pygmy lunare

(PI..XXI. fig. 1).

3. The Cuneiform seems to follow the same rules, although with less variability in

character. Thus the largest (figs. 2 & 5), seemingly large, and the small individuals of

one form show a decided Asiatic character, the larger consorting well with the lunare

(fig. 1) ; whilst the smaller cuneiforms (figs. 9 & 8), with their relatively broader upper

and lower surfaces, assimilate to the African type, and agree in regard to some with

lunare figs. 4 & 9, which might have belonged to the same individual, having been

found togetlier. The pygmy bone (fig. 7), indeed, like that of an adult, shows the

African characters.

4. The Pisiform repeats the characters of a large and smaller form ; and, as far as

any marked characters extend, both seem to approach the African species.

5. The Trapezoid evidently belonged to the smaller form.

6. The Magnum agrees in being relatively narrower in all the Maltese than in recent

species, and shows varieties as regards dimensions, there being large, intermediate, and

pygmy forms.

7. The Unciform shows large, small, and pygmy forms, evidently differing in breadth

of the upper aspect, as shown by PI. XVII. figs. 9 & 12, the former being relatively

broader. There is, besides, the pygmy unciform shown in PI. XXI. fig. 2, which is

like PI. XVII. fig. 12.

Allowing for individual differences in regard to age and sex, or even allowing race-

characters, I think in the foregoing data in connexion with the carpus, there are good

evidences of three, at all events of two, distinct forms of Elephants. The largest may
have attained the height of about 7 feet, whilst the smallest bones indicate an Elephant

apparently not much over 3 feet in height. Allowing, therefore, for variability to the

fullest extent permissible with what is known of other species, the extremes here shown

clearly point at least to two species. As regards these distinctions, it seems to me, as

far as the carpus is concerned, that very little can be deduced from characters peculiar to

either ; indeed this may be said more or less of the two recent species ; and although I

have noted what appear to be discrepancies in the contour and configuration of facets,
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it must be bome in mind that in the case of the African the above characters rest on

what a single specimen displays. Again, we must allow for disparities in specimens of

the Asiatic, seeing that the majority of instances are obtained from individuals long

domesticated, and therefore subjected to the constraint which would doubtless influence

the aspect of the bone, more especially its articular facets.

XII. Tarsus.

Astragalus.—This bone is represented in my collections by seven specimens, belonging

to at least five individuals. As regards dimensions, they are divisible into three distinct

sizes—a large, a median, and a pygmy, which differ in the following particulars.

A Series.—1. The largest astragalus of an Elephant I have examined from Maltese

deposits, is shown in the collection by a fragment (a) from Gaudia Fissure. It consists

of only about 2 inches of the inner portion of a right astragalus, divided perpendicu-

larly by probably a pickaxe. There is preserved the inner antero-posterior length of

the tibial facet, which is 3-4 inches by callipers, and 3-8 inches by tape.

2. Two nearly perfect specimens (right and left), the former represented in PI. XVI.

fig. 1, were discovered by me in Mnaidra Gap, each adhering firmly to the distal extre-

mity of the tibise PI. XV. figs. 1 & 2, to which they undoubtedly belonged. The dimen-

sions are :—antero-posterior tibial surface 3 inches by 3-5 inches, navicular facet (by

callipers) 3 inches broad by I'S inch; the arc (by tape) is 3-5 inches. Outer calcaneal

facet has an antero-posterior surface of 2-2 inches, and transverse of 2-3 inches ; the

inner is 2-5 inches by 1-1 ; the peroneal is 1-4 inches in antero-posterior by 0-8 inch.

3. Although smaller than the two just described, and as regards dimensions might be

classed with B series, there are two perfect specimens (right and left, evidently of the same

individual) from Mnaidra Gap ; the left is represented in PI. XVI. fig. 2. The admea-

surements of its facets are :—tibial 2-5 by 2-6 inches in breadth ; naviculare 2-9 inches

broad by 1-5 inch ; arc, by tape, 3 inches ;
peroneal facet 1-4 by 0-7 inch; internal cal-

caneal, antero-posterior 1-9 by 0-9 inch transverse; external calcaneal, antero-posterior

1-9 by 2-2 inches transverse. The interosseous pit does not, as in the recent and fossil

species, traverse the entire breadth of the under surface, but ends in a deep cavity about

the middle, so that the two calcaneal facets are not divided by a fossa. This character,

moreover, is common to the three forms of astragalus from Malta. The posterior border

is curved in all the Maltese forms, with a projecting angle at the internal extremity.

The same obtains to a less extent in the Indian, Mammoth, and E. antiquus, but not

apparently ia the African and B. meridionalis, the margin being almost even in them.

Both in recent and in all other fossil species I have examined, with the exception of the

astragali of B and C series, the tibial facet is nearly surrounded in front and internally

by a sulcus, which in some specimens insulates the articular surfaces altogether ; in

others the valley terminates near the uiner and posterior angle. Now, while the latter

obtains in the above Maltese specimens, they differ from any recent or fossil I have seen
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in the circumstances that the anterior sulcus ends short of the peroneal facet, as seen in

figs. 1 & 2, moreover it is not so broad in them, and ends abruptly instead of shal-

lowing out towards the external extremities ; so that the undulating anterior margin of

the tibial facet, observed in the recent species and in the next two series, is wanting in

A series.

As regards dimensions, the largest of these astragals do not represent an animal quite

7 feet in height ; the admeasurements of fig. 1 almost equal the young Asiatic species

(2677 a, Royal College of Surgeons); and the fragment A belonged to an Elephant nearly

as large as the Sumatran in the British Museum, whilst fig. 2 was probably that of a

younger individual of the large species.

B Series.—The left astragalus of my collection, PL X. fig. 10 (and figured by Mr.

Busk in his monograph '), differs considerably from any of the above. It was found in

Benghisa Gap in conjunction with other remains here described as belonging to the

smaller form. Although of the dimensions or thereabout of PL XVI. fig. 2, the two differ

as follows:—1. The tibial surface is even in fig. 2, and concave in that under notice.

2. In fig. 10 the tibial surface is relatively broader in the antero-posterior, and shorter in

the transverse admeasurement. 3. There is a much deeper naviculare facet, which, for

the size of the bone, may be said to be enormous. 4. The inner and posterior tuberosity

is projecting far beyond the posterior margin of the tibial surface. 5. The anterior

sulcus is narrower than in the other Maltese forms, and runs out at the external

extremity, instead of terminating abruptly short of the fibular facet. 6. The inter-

osseous fissure almost divides the two calcaneal facets, the internal of which is not

raised so much above the level of the others. 7. The anterior border of the tibial facet

is undulating, as in the recent species and Mammoth. These features give quite a

different aspect to the bone than is observed in any recent or fossil astragalus which
has come under my notice. The greater portion of the fibular facet has been attrited

;

otherwise the specimen is perfect and affords the following admeasurements :

—

Length of antero-posterior diameter H-1 inches, breadth 3-3 inches, height 2-1

inches ; tibial facet 2-5 inches (antero-posterior) by 2-2 inches ; naviculare facet 3 inches

(transversely) by 2 inches, by tape (arc) 3-7 inches ; outer calcaneal facet 1-9 by 1-3

inch; inner calcaneal facet I'S by 1 inch^

C Series.—The question in regard to the astragalus I am now about to describe

being considered that of an adult has been sufficiently answered by Mr. Busk I I may
state in addition that the same bone, belonging to the skeleton of a young Indian.

Elephant (2723) in the lloyal College of Surgeons, has the inner calcaneal facet nearly

' Trans. Zool. Soc. vi. p. 270.

" The skeleton of a young Indian Elephant in the Museum of King's College, with the two milk-molars in

full wear and four ridges of the last milk-molar invaded—the height at the shoulder is 4 feet, the tibial facet

of the astragalus is 2-5 inches in antero-posterior and 2-6 inches in transverse diameter.
' Trans. Zool. Soc. vi. p. 269, and p. 270. no. 30 a i h.
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divided by cartilage, with an enormous shallow valley extending the entire breadth

of the lower surface, whereas the one in question is very much smaller in dimensions.

Again the pit on the peroneal face, wanting, apparently, in all astragals of very young

elephants, is here fully developed. The sulcus, as in the large forms, terminates in a

deep pit near the centre ; and the external calcaneal facet shows no trace of the fcBtal

condition. With the exception of an injury to the central portion of the tibial surface

the bone may be said to be perfect, and is represented in Plate XVI. fig. 3, and also by

Busk\ Like the last the anterior sulcus traverses the anterior margin of the tibial

facet ; but it is broader and shallower, and there is a similar undulation of the margia

;

the posterior internal angle, however, is not nearly so pronounced, and resembles that of

A series. But in all the recent astragals I have examined this tuberosity is stouter

than in any of the Maltese, and is not ossified in the recent specimen 2723, Eoyal College

of Surgeons. The pygmy, however, displays the curving outline above noticed on the

posterior border of the tibial facet.

The saddle-back hollow on the upper surface, so patent in the last described, is not

apparent in this, neither the proportionally large navicular facet ; so that, with the

characters common to A series, it is more allied to them and the recent species than to B

series. The small astragalus belonging to no. 2723, Royal College of Surgeons, compared

with fig. 3, gives the following dimensions.
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The complete state of ossification of fig. 3, as compared with very much larger astra-

gals of recent species, shows that it was the matured bone of an elephant e\'idently not

much over 3 feet in height.

Calcaneuji.—There are two types or forms, in three specimens, two of which are

precisely alike, whilst a third is slightly larger and diff'ers from them in the followmg :

—

A Type.—PI. XVI. fig. 4 represents a right calcaneum with the greater portion of

the astragaloid and the entire cuboid and peroneal facets denuded. It is an old bone,

however, the epiphyses being completely consolidated. As none of the articular surfaces

are preserved, there is little to add to the admeasurements given in fig. 4. The height is

3 inches ; total length about 4' 6 inches. The peculiarity, as distinguished from the other

two and also the same bone in the Asiatic and Mammoth, is the broader upper surface of

the heel, which, in this respect, assimilates to the African and E. meridionaMs ; but there

is a Mammoth's calcaneum in the Beechey collection, British Museum, like the last.

As to the curving or " saddle-back" of the heel, this would seem to be more decided

in the three Maltese specimens than in any of the recent, where, however, ordinarily it is

well developed, excepting in one massive heel-bone of E. meridionaUs, where the upper

surface is quite straight. From an inspection of numerous recent and fossil calcaneums, I

find the groove in the front tuberosity for the tendon of the tibialis is always pronounced

in old bones, and scarcely developed in young heel-bones of individuals of recent species

much larger in dimensions than any of the Maltese elephants, which is, of course, another

indication of the specimens in question having belonged to full-grown individuals.

As regards the dimensions of the owner of fig. 4—although doubtless it belonged

to an adult, and, as compared with recent species, to one of the height of that assigned

to the rather small tibia PL XV. fig. 3, with which it was associated in Mnaidi-a Gap,

this individual probably did not exceed 6 feet in height, consequently might stand as a

small-sized male or ordinary female of perhaps the largest form.

B Type.—1. The calcaneum PI. XVI. fig. 5 (right limb), and a less perfect specimen of

the opposite foot were both discovered in Benghisa Gap, in conjunction with other bones,

including the lunare and cuneiform, PI. XVIII. figs. 4 & 9 ; all are doubtless referable to

the smaller Elephant. The epiphyses are completely consolidated, and the bone uninjured,

with the exception of the loss of a portion of the internal astragaloid facet. As just

observed, it displays the narrow upper surface of the heel of the Indian and Mammoth
so pointedly as to at once distinguish it from the last. Here the interosseous pit, as in

the Maltese astragals, is broader about the middle than in, at all events, any recent bones

I have seen. Again, the cuboidal facet is apparently more extensive in the fossil, stretch-

ing across the bone, and is not so oval, which peculiarity agrees with the opposing

surface of the cuboid, as will be shown presently. The saddle-shaped heel seems to

be more decided in this instance than in the last specimen, and to as great an extent as

in the Indian, the arc of the circle being fully 0-7 inch'. The peroneal facet is also

' This might, like the large articular facets of the other foot-hones to be noticed in the sequel, have added to

the activity of the animal ; a high heel would throw more weight on the anterior portion of the foot.
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less oblique than iii the recent species. With reference to the astragaloid facets, and

particularly the inner, which is the last to become ossified in the genus, there are seem-

ingly no differences between the adult recent and the extinct. The figure of Blainville

showing, as Busk remarks, the inner facet in both the astragalus and calcaueum divided

into two, in what must have been a full-grown African Elephant, seems an accidental

irregularity, as that of 708 h, British Museum, sho\\'s no division whatever. The dimen-

sions of fig. 5 ae ars follows :

—

Length 3-9' inches, height 2-7 inches, upper articular surface 2-6 by 3-0 inches, outer

facet 2-4 inches by 1-3, inner facet 1-9 by 1 inch, peroneal 1-4 by 0-7, cuboidal2 by 0-8.

2. The less perfect specimen (b) of the left foot of a somewhat larger individual is

precisely of the same form, the only determinable difference being a proportionally

larger fibular facet, which is 1-5 by 1-1. The line of junction of the distal epiphysis is

here more patent than in the other.

Navicui-ARE.—By way of comparison between old and young bones so as to enable

me to determine the following imperfect specimens in my collection, I find, as regards

the Indian Elephant, that, in common with the other parts of the skeleton, the

naviculare of the adult has the facets more defined, with adventitious rugosities exter-

nally, whereas the latter are wanting in young bones. This leads me to divide the

Maltese naviculares into old and young, or large and small, of which there are three

gradations and five specimens.

The naviculare, like certain other foot-bones, is completely ossified in the Elephant

at an early age, so that, but for such characters as the above, we might be apt to ascribe

young bones to the small forms of Elephant ; and therefore I feel that much care is

requisite in determining the two naviculars shown in PI. XVII. figs. 7 and 8. This is

not the case, however, with the three larger specimens illustrative of the largest

Maltese elephant, of which I shall now define the characters of its navicular from

two (right and left) nearly perfect and one mutilated left specimen from Mnaidra Gap.

The latter, however, is the largest of the three ; and its characters comply with the data

just advanced, and indicate an individual fully 7 feet at the withers. The cup shows a

well-defined brim, with the usual incidental rough exterior of the old bone in contradis-

tinction to the absence of adventitious surfaces in the young and, perhaps, adolescent

Elephants. The maximum thickness is 1 inch ; the calcaneal facet is 1 by 0-5 inch

(precisely the same as obtains in the Sumatran, B. M.). From the abraded state of the

bone, the other facets are not clearly defined ; but, in comparison with the astragals de-

scribed, this naviculare might have belonged to the largest, and thus somewhat exceeded

the next, which is represented in PI. XVII. fig. 1, being one of a pair which seemingly

belonged to the same individual, as both were met with in very close proximity.

Indeed, as regards relation, astragalus PI. XVI. fig. 1 and its compeer of the opposite

' As compared with the King's-CoUege specimen referred to, these two heel-bones are considerably larger

;

the length of the former is 3-2 inches.

m2
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side, and tibiae PI. XV. figs. 1 & 2, had every appearance of forming portions of the

same skeleton. The two naviculars in question (right and left) agree in dimensions;

but fig. 1 is the more perfect, and is in accord in eveiy respect with that of 2677a.

Royal College of Surgeons. The linear dimensions of the bone in question are well

shown in the figure. The calcaneal facet is 1-1 by 0-4 inch; whilst the arc of the cup,

by tape, is 3-3 inches. The same admeasurement on the convex surface, which is

considerably abraded so as to denude the facets, is 4 inches. The cuboidal facet has its

outline preserved, giving a surface of 2 inches by 1 ; the others are not defined, con-

sequent on abrasion. Thus, whilst the naviculars of the recent Indian (2677a, R. C. S.)

and the above closely consort as to dimensions, the same may be said of the astragals

referred to them ; indeed, to follow the comparison further, it may be repeated that the

tibiae of the two diifer inasmuch as the former is 14 and the latter 17 inches in length,

thus giving a shorter and stouter leg-bone to the fossil, just as obtains in the African in

comparison with the Indian, more especially, however, in the dimensions of the toe-

bones, as will appear in the sequel.

3. The small right naviculare PI. XVII. fig. 7 has all the characters of a young bone

;

I therefore hesitatingly refer it to the smaller form. The facets extend to the margins,

as in the immature individual. The following are the dimensions of this specimen

—

breadth 2-6 inches, depth 1-7 (about), arc of the astragaloid facet 2, arc of anterior

surface 2-8, thickness 0-8. The lower part of the bone being lost and a perpendicular

fracture prevent further reliable measurements.

4. The smallest naviculare (fig. 8) had precisely the same characters as the last,

but is more imperfect; as far as relative comparisons go, it consorts well in dimen-

sions with astragalus PL XVI. fig. 3 ; whilst fig. 7 is equal to that of the Oxford

skeleton, being 2-5 inches in length, and therefore also very small, but much too large

for astragalus PL XVI. fig. 3.

Summary.—Taking the navicularia generally, they indicate cogently one form of the

bone of the largest hind-foot bones I have yet described, and, doubtfully, intermediate

and pygmy forms.

Cuboid.—There are three specimens of this bone in my collection, two of which
are fragments. They are divisible into large and small.

1st. A Type.—The largest (represented in PL XVII. fig. 4) has lost its lower part,

including nearly the entire calcaneal and fifth metatarsal facets, by accident—enough,

however, remaining to establish its dimensions as compared with the bones just de-

scribed. It is too large for the naviculare (fig. 1), and also exceeds the dimensions

of the same bone of 2677 a, R. C. ,S. ; but it equals that of the Sumatran (B. M.) and
the largest fossil naviculare. The maximum thickness of the fragment at the middle of

the fourth metatarsal surface is 1 inch. It is the front aspect that is shown in the

figure, the margin a being the internal or cuneiforme attachment. The naviculare facet,

unlike that of the recent, is not isolated by a furrow, and is even only feebly indicated by
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a dividing ridge, below which is the horizontal facet for the calcaneum, the maximum

breadth of which is 2 inches.

2nd. A similarly mutilated, but much smaller, right cuboid from the same locality

shows the. entire navicular and fourth metatarsal and also the internal surfaces, the

portions containing the calcaneal and fifth metatarsal facets being lost.

At a glance one might be disposed to place the last specimen among the young bones,

only that the facets are pronounced ; however, if it is that of an adult, it must have

belonged to a very small individual. Its characters are pointedly the same as noted

in fig. 4.

In the first place, as far as the outline is preserved, the two specimens show much the

same configuration in contradistinction to the next specimen, from which they appear to

differ in several particulars. For example the rounding-off"of the angles and general rough

and irregular outline distinguish fig. 4 from fig. 5, the margins of which are far more

prominent. Thus the two former may assimilate to the recent species ; but which in

particular cannot, unfortunately, be ascertained, from the fragmentary condition of the

specimens. The length of the internal side in fig. 4 is 2'4 inches ; and here, instead of

the facets being two as usual in cuboids of recent Elephants, also in that of the next to

be described, the entire upper half of the internal surface is occupied by the cuneiform

articulation, with deep excavations on the lower part. The na^dcular facet is oval,

instead of being quadrilateral as in fig. 5; its height is 1-1 inch, and the breadth 0-9.

The fourth metatarsal surface is 1'2 by I'l inch. The latter dift'ers also from that

of fig. 5 in its more oval outline and flat surface.

It seems, from a comparison between the afore-mentioned skeleton of the African

Elephant and numerous specimens of the Indian, that their cuboids diff'er consider-

ably, whilst in the former the external is the longest side, the internal next, and the

base the smallest. In the Indian the latter is also the smaller, but the two other

sides are about equal. I do not know, however, how far the above would be borne

out by an equal amount of instances of African cuboids, which, unfortunately, are not

at present forthcoming in collections.

B Type.—The perfect and very characteristic cuboid (fig. 5) would seem to differ in

these respects from both recent species, presenting nearly the form of an equilateral

triangle ; and although there are no adventitious rugosities on the sides, still the facets

are so sharply defined on the anterior and posterior surfaces, that one can have little

hesitation in pronouncing the bone to be that of a full-grown individual. The figure

represents the naviculare facet below, with the calcaneal above, and its abnormality,

to which I shall refer presently. The following are its dimensions—upper surface

2-6 inches, internal 2'6, external 2'5, calcaneal facet (c) 2 by 1-2. The naviculare

(to), owing to the more triangular configuvation of the bones as compared with recent

species, is more erect than is apparently the case in them or in any fossil cuboid

I have examined; its height is 1'6 inch, and breadth !•!.
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I do not know how far it may be an individual peculiarity, but, as may be noticed in

the figure (5), the calcaneal facet (c), which is perfectly horizontal in the recent and, as far

as I have been enabled to observe, in the Mammoth, is in this particular instance divided

into two facets (c, c) by a prominent ridge and broad fossa, which completely isolate

the inner one from even the naviculare. Again, in cuboids of full-grown recent species

and even in the young of the Indian, the naviculare and calcaneal surfaces are separated

by a deep furrow, which is replaced in all the Maltese elephantine cuboids by ridges.

The division of the calcaneal facet does not show a corresponding solution of con-

tiguity in any of the heel-bones described. Again, the fossil displays a deeper inter-

mediate hollow between the fourth and fifth metatarsal surfaces than is apparently the

case in recent or the two just noticed. It is the symmetry of outline, however, of fig.

5 as compared in some measure with fig. 4, but chiefly with all other cuboids belonging

to living and extinct Elephants that I have examined, that gives to the specimen in

question an apparently distinctive character.

The anterior and posterior cuneiform facets occupy the margins instead of the entire

upper surface, as in the two last; the former is 1 by 0-3 inch, tlie latter 0-7 by 0-2.

Summary.—In compounding the various characters and dimensions of the above

cuboids, as far as their conditions will allow, there seems to me no pronounced similari-

ties in outline between any of the fossils and either recent or any extinct species.

Whilst as regards dimensions fig. 4 might well represent an Elephant as large as the

Sumatran in the British Museum, and fig. 5 an individual of nearly 5 feet, the other speci-

men would not accord with the astragalus PI. XVI. fig. 3, but with an animal of rather

smaller dimensions than the owner of PI. XVII. fig. 5, although the two latter seemingly

differ in characters. At the same time, whilst we are bound to notice every little distinc-

tion in such an inquiry as the one in which I am engaged, I feel that what appears to be

a specific character may turn out to be only an individual abnormality ; and this I am
quite prepared to accept in regard to what has been stated of fig. 5. At all events we
may fairly conclude that the collection represents the cuboid of a large and a small form

of Elephant.

External Cuneiform.

There are two examples (right and left) from Mnaidra Gap ; the na\-iculare surface

of the former is represented in PI. XVII. fig. 2. Both refer to the largest forms, and,

as regard dimensions, might have belonged to two individuals of nearly the same size
;

the larger is evidently of the size of the owners of the largest astragalus, naviculare, and
cuboid just described.

The outline of the bone in the two recent species does not diflFer materially ; the

usual irregularity of the lateral facets seems common to both living and extmct
species. Thus the above and the Sumatran and an external cuneiform (36612) of a
Mammoth in the Palaeontological Collection, B. M., have only one anterior facet for

the second or middle cuneiform, and the lower cuboidal facet is concave in all;



THE MALTESE FOSSIL ELEPHANTS. 87

whereas in the African (708 A) and an old foot of the Indian (2543, E. C. S.) there

are two facets for the second cuneiform.

1. The right cuneiform (PI. XVII. fig. 2) appertains most probably to naviculare

fig. 1, both having been discovered side by side. Like it, the bone in question is

scarcely equal to the same of the young Asiatic (2677 a), which is somewhat smaller

than the other fossil cuneiform above-mentioned of the left foot from the same

locality.

2. The second specimen, like the last, shows all the characters of the mature bone,

with its rough exterior and well-marked facets. The entire length and breadth are 2"8 by

1'7 inch, thickness 0'8. As usual, the naviculare surface is concave and 2 by 1'4 inch,

the same, or almost the same, being the dimensions of the metatarsal ; the latter, how-

ever, does not show the exact boundaries of its articular surfaces, which Cuvier seems

to consider diagnostic of the feet of the two living species '.

Middle Cuneiform.

The only representative of this bone in my collection is the perfect specimen repre-

sented in PI. XVII. fig. 3. It shows the anterior surface of a left meso-cuneiforme

fi-om Mnaidra Gap, where it was discovered in close proximity to the external cunei-

forms just described, and in all probability belonged to the larger of the two. The

apex (a) is here rounded, such as is usually observed in the young bone of the Indian

and Mammoth, the adult (including the African) having it more or less curved. But the

Mg. 5.

No. 3.

No. 2.

Middle Cuneiform of the African (1), Asiatic (2), and Maltese (3) Elephants.

dorsal surface rises to a point {b) internally, and is also distinct from either recent bones,

which, again, difier more or less from one another. At all events, that of 708 /* (African,

Ossem. Fossiles, tome i. pp. 497 & 572.
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B. M.) is singularly shaped as compared with many Indian specimens of different ages.

These differences are very apparent in the woodcuts.

Again, in the fossil and Mammoth Sumatran and old Indian the anterior surface is

concave, whereas in the A/rican (708 /;) it is rather convex. The facets for the internal

and external cuneiforms seem to vary in extent and number in different individuals of

recent species and in the Mammoth.

The following are the dimensions of fig. 3—thickness 0-8 inch, anterior facet 1'2 by 1,

posterior I'l by I'l.

Internal Cuneiform.

The two left internal cuneiforms shown at PI. XIX. fig. 1, and PI. XVII. fig. 6,

seem to differ from any recent or fossil equivalents I have examined in being relatively

shorter and broader. Thus, whilst this bone does not appear to differ much in outline

in the African and Asiatic, there are these disparities between them and the internal

cuneiform of the Maltese elephants. This arises from the obliquity of the facets

which contract the inner border, thus :

—

Fig. 6.

No. 2.

No. 1. No. 3.

Internal Cuneiform of the Asiatic (1) and Maltese (2 and 3) Elephants. Nat. size.

The greater obliquity of the navicular facet in the African as compared with the

Asiatic is therefore a character also of the Maltese specimens, which, however, have it

in excess ; moreover they differ from the recent in having these surfaces broader, with

much less developed facets for the middle cuneiform.

How far do they differ from one another \ As regards outline there may be said to be

little, if any, point of distinction worthy of note, unless it be that PI. XVII. fig. 6 has

a rounder and relatively narrower distal extremity {a) than that of PI. XIX. fig. 1 [a) ;

therefore it is a more slender bone, and may have belonged to the smaller form.

1. The specimen, fig. 6, was found in Benghisa Gap with other feet-bones referable

to the smallest form. The total length is 1-5 inch, and greatest breadth 1-4. The
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naviculare surface is semilunar, with a narrow facet for the second cuneiform on

its external margin; the former is 1-1 by 0-6 inch, and the latter 0-8 by 0-3. The
distal facet is nearly circular, its height to breadth being 1 to 0-8 inch. The scar

usually present on the external surface near the distal end for the second metatarsal

facet is not seen in the above specimen, which I observe is also the case in certain

instances in the Asiatic. The dimensions of the cuneiform, with the other tarsal bones

just described, and compared with those of recent species, would indicate an Elephant

of about the height of the Elephas melitensis of Falconer.

2. The left cuneiform, PI. XIX. fig. 1 (from Gandia Fissure, so prolific of the

remains of the largest form), establishes the presence of a fair-sized Elephant, and is in

keeping with the largest foot-bones in my collection. The distribution and outline of

its articular surfaces are very much like the preceding ; the scar for the second meta-

tarsal is large, and situated lower down than usually observed. A portion of the upper

and anterior margin has been broken off recently ; otherwise the specimen is entire, witli

the exception of a fracture through the anterior border. The dimensions of the speci-

men are as follows—entire length (about) 2 inches, greatest breadth 1-8, naviculare

facet (about) 1-5 by 0-7, distal 1-4 by 1.

Summary.—The tarsus furnishes the following data :

—

The astragalus indicates an Elephant nearly 7 feet in height, with two individuals

not so high, but evidently of the same type or form. Another shows peculiarities

distinct from the foregoing, and equal in size to the smallest of the large form ; whilst

a pygmy form is seemingly established by the little astragalus, PI. XVI. fig. 3. The
heel-bones display discrepancies and show two forms—one a small individual, perhaps,

of the largest, and another (fig. 5) a full-grown individual of an intermediate form.

The naviculare establishes a full-grown Elephant of the large form ; and, provided the

smaller navicularia, PI. XVII. figs. 7 & 8, belong to the adult condition, we have the

intermediate and pygmy forms also represented. In the cuboid the two larger forms

are well displayed ; and the internal cuneiforms do so likewise, whilst the middle and

external cuneiforms appear to belong entirely to the large form.

XIII. Metacaepal, Metatabsal, Phalangeal, ajstd SESAiioiD Bones.

I have carefully compared the metacarpal, metatarsal, and phalangeal bones of many

examples of the Asiatic Elephant, including the continental and insular varieties, and

find that there is very little difference in the outline even between young and old.

Unfortunately there is only one example of the African Elephant's skeleton in London,

and, as far as I know, in Great Britain ; so that the same cannot be asserted in its case ;

however, in comparison with the former, and taking the relative ages of the two species, I

find there are considerable differences between the bones of the feet of, for example, 708 H

(African), B.M., and the Sumatran, B.M., or the very old bones of the articulated feet

of the Indian (no. 2543, E. C. S.). I propose, therefore, to point out these differences,

VOL. IX.—PART I. November, 1874. n
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whatever their values may be worth, inasmuch as I find in the large assortment of foot-

bones in my collection that several admit of being classed with the African and many

with the Asiatic Elephant.

Moreover there are difficulties to be encountered in deciding equivalent metacarpals

and metatarsals as well as phalangeals of fore and hind feet of the recent species. What

must this be when we are determining those of several fossil forms of divers dimensions,

such as the objects now under consideration, many of which are imperfect 1 Consider-

ing, therefore, the diversified and numerous materials in my collections, I think the

safest and best way will be to describe the same toe of either foot in succession.

My comparisons of an adult African with numerous examples of the fore and hind

feet of the Asiatic show that the long bones of the latter are relatively more slender and

symmetrical in form than in the former ; indeed, so pronounced is this, that I cannot

subscribe to the opposite view entertained by Cuvier, who says that the fii'st, second, and

fifth metacarpals are relatively greater in the Indian, and that the first metatarsal is

smaller and more pointed in the African, and its second metatarsal much more slender

in proportion ^ At least, as far as the African (708 h) compares with the Chuny and

other Asiatic adult Elephants of the corresponding stage of growth, these bones seem to

me relatively larger ; but much may be owing to whether or not the individual had led

a wild or a domesticated life.

First Metacarpal, first Metatarsal, and their phalanges.

1

.

These bones are apparently shorter in the African than in the Asiatic ; and there is

less diff'erence in length between the first metacarpal and first metatarsal in the latter

than between the same bones in the African, the first metatarsal being small as com-

pared with the equivalent bone of the fore foot.

2. In both recent species the trapezial facet of the first metacarpal is oblong, and the

cuneiform-facet of the first metatarsal circular.

3. The upper surface of the digital aspects of the first metacarpal and first meta-

tarsal in the African is hollowed out, and the under surface of the same articulation is

flat ; whereas in the Indian the former is almost convex and the latter concave.

4. The lower aspect of the first metacarpal and metatarsal is sharp in the Asiatic, and

flat in the African. A general remark in connexion with adult recent, as compared

with the fossil, is, that in all skeletons and specimens of the former I have examined

containing the second true molar in wear, the epiphyses of the toe-bones were detach-

able, whereas in all I shall describe they are completely consolidated. In 70S /* (African)

and the Sumatran, British Museum, and Chuny, Royal College of Surgeons, they are

not united.

A Type.—1. The largest first metacai-pal, with possibly its digit, is shown in Plate

XIX. fig. 2 & a & fig. 5. Both display the characters of the African, and, as regards

' Ossemens Fossiles, torn. i. p. 671.
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relative dimensions, are in keeping with the largest fossil carpal bones, and about equal

to the same parts of an Asiatic between 6 and 7 feet in height.

B Type.—2. A different form of bone (with its phalanx, fig. 5) is shown in Plate V.

fig. 4 ; it is one of a pair found close together, and of the same dimensions. The oblong

proximal facet is concave, whilst the distal is broad, expansive on the margins, and deeply

grooved, and flat below, as in the African. The digit was doubtless well defined, and
may be that shown in figure 5 ; it was found in the immediate vicinity. The inner side

of the former is convex, and the outer hollow; length 1-8 inch, trapezial facet 1-2 by
0-8 inch, digital facet 0-9 by 0-9 inch. This toe must have given a character to the

foot, and permitted unusual pliability, just as was surmised of the saddle-backed dorsum
of the calcaneum Plate XVI. fig. 5, referred also to the small form. That the above

belongs to the fore foot is shown by the oval outline of the trapezial facet.

3. The similar-shaped pygmy fore-foot bone, PI. XXI. figs. 3 & 3a, already described,

demonstrates at all events the characters of PI. V. fig. 4, as compared with PI. XIX,
fig. 2. Another, less perfect pygmy of the same form is seen in PI. XIX. fig. 9.

The following I refer to the first metatarsal :

—

A Type.—I. The digit, PI. XX. figs. 1, la, and its phalanx b, fits very closely to

the small internal cuneiform, PI. XVII. fig. 6.

2. The still smaller specimen, PI. XX. fig. 2, and another of about the same dimen-

sions, with circular, instead of ovoid, proximal facets, and perpendicular grooves on the

distal aspects, are 1-2 inch in length. The height of the proximal facet is 1-1 inch, of

the distal extremity 0-9 inch, cuneiform 0-8 by 06 inch, and digital facet 0-8 by 0-6 inch.

Of these three, although fig. 1 is much larger than fig. 2, they do not differ in respect

of outline ; and clearly the two belong to the metatarsi of an intermediate and a very

small form ; the latter, however, is not by any means so diminutive as the first meta-

carpal (PI. XXI. fig. 3), thus showing how very much variability there was in regard to

the dimensions of the feet-bones.

The terminal phalanges of the fii'st metacarpal differ doubtless individually to some

extent. In the African it would appear to hold a semilunare and concave facet, which

is irregularly hollowed out in the Asiatic ; they differ seemingly also in outline.

The first-metatarsal phalanx of the African is shown in the accompanying woodcut

(p. 92). A smaller but similar bone is represented on PI. XIX. fig. 8 ; and another,

(fig. 14) has a very concave facet at a. I have placed the last with the fifth toe at

page 105.

This bone is rarely preserved on skeletons or in cabinets ; it is usually very small.

In the African alluded to it is in the form of a small cone, with an oblique articular

surface. Evidently it is subject to modifications in outline in the same species ; but the

pointed character and smaller size, as compared with the fore foot, distinguish it. No
doubt it is subject to considerable variability in both feet, although generally of sugar-

loaf form.

if2
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Fig. 7.

Ungual phalanx, first toe, hind foot, of the African elephant.

Summary.—The foregoing data seem to indicate the presence of a large, intermediate,

and very small form of Elephant, the former represented by PI. XIX. fig. 2 and PL

XX. fig. 1, whilst the same bones in the smaller are shown by PI. V. fig. 4 and PI. XX.
fig. 2. These distinctions seem to me fairly borne out by the articular facets for the

trapezium and internal cuneiform, irrespective of dimensions.

But supposing even that they belong to either foot, they all represent old bones, and

display remarkable discrepancies as to the dimensions, more especially the first-toe bones

PI. XX. figs. 1 & 2, and PI. XXI. fig. 3, as compared with PI. XIX. fig. 2.

Second Metacarpal, second Metatarsal, and their phalanges.

A comparison of the second metacarpal in the Mammoth, African, and Asiatic shows

no appreciable differences. In old animals the upper surface is rather flat ; but in

younger bones it is round ; the only point is, as formerly observed, that generally the

Asiatic and Mammoth have the long bones of the feet and digits longer, more slender,

and more symmetrical than the African.

The second metatarsal in the latter and Mammoth has its upper surfaces rather

more hollow and like the second metacarpus than obtains in any Asiatic I have

examined. In all recent Elephants, and several second metatarsals of the Mammoth,

the scar for the internal cuneiform is pronounced. There seems, moreover, as Cuvier

points out, a decidedly larger surface for the external cuneiform in the Asiatic than in

the African.

The second metacarpal and second metatarsal proximal phalanges in the African are

deeply saddle-backed at their distal extremities and relatively broader bones than those

of the Asiatic, which have the same part even, with the obliquity of the surface out-

wards, and a rugous scar on the inner side, where there is a hollow in the African.

Of course the deep ginglymoid articular surface of the African produces a corresponding

inequality on its phalanges.
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The only entire specimen in my collection, referable to the second metacarpal, is the

very diminutive bone, PI. XXI. figs. 4 & 4a, described at page 76.

The second metatarsal is represented by three entire specimens, referable to individuals

of larger stature. There are distal extremities, however, of both metacarpals and meta-

tarsals and entire phalanges referable to the large form, and which differ materially,

not only in dimensions, but in the following characters :

—

1. Eevertmg to the fore foot, PI. XX. fig. 12 illustrates what I take to be the proximal

and mid phalanges of the second toe, left fore foot of the largest form. Both bones agree

in outline with those of the Asiatic, and represent an individual of about the assigned

ordinary dimensions I have ascribed to the largest form. The entire length of the former

is 1-7 inch, the proximal and distal articulating aspects being 1-5 by 1-3 inch and 1-3 by

0-7 respectively.

2. Two specimens of the mid phalanx, besides that m the figure, are somewhat

smaller, and may have belonged to the same digit in the hind foot ; and, judging from

the contours of their proximal facets, the distal aspect of the first phalanx of the hind

foot presented the same appearance as that of the fore, and consequently followed the

Asiatic Elephant, just as much as I shall now point out obtains in PI. XX. fig. 17,

which represents the characters of the African.

3. This characteristic phalanx will be seen, by fig. 17, to present a deep saddle-back

distal articular surface, which is not the case in fig. 12.

With reference to the former, there are four specimens, two of which differ con-

siderably in dimensions, although otherwise they are all much alike, whilst two are

evidently of the same skeleton. There is moreover a mid phalanx which fits exactly to

fig. 17, and another which suits a larger specimen. These three phalanges are dis-

tinguished from each other by the two largest having ovoid proximal facets, and there-

fore probably belonging to the fore; whilst the two latter (right and left) are smaller

and have circular facets, and may belong to the hind foot of the same form. The

former is I'G inch, and the latter 1-3 inch in length.

The distinguishing character, 1 repeat, of these first phalanges of the second toe,

whether of the fore or hind foot, is the large, scoojied-out distal articular aspect, with a

scar on its inner side, and a sharp protruding, ridge bounding it externally.

As regards theii- characters in comparison with all recent and fossil species, I find the

same bones in the fore foot of the Mammoth very similar ; and the same obtains in the

African, 708/;. As to dimensions the young Ceylon Elephant, 707/; in the British

Museum, with the last milk-molar in full wear, has the equivalent bones of the same

dimensions as the last.

4. The entire second metatarsal, PI. XX. figs. 5 & 5«, presents the following cha-

racters. The specimen is entire, and differs from either of the recent species generally,

but agrees with the next I shall describe, in having its shaft rounded instead of the sharp

internal and flattened external border. The facets for the three cuneiforms are here by
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no means defined, as shown in fig. 5 a. The scar for the internal cuneiform is wanting,

as not unfrequently occurs in the Asiatic species ; it is, however, present in a similar

specimen of the right side, of slightly larger dimensions than the above. Moreover

there is no ridge between the middle and external cuneiform-facets ; but the facet for

the third metatarsal (b, fig. 5) is well shown on the upper and external margin, with a

deep kregular-shaped pit, c, which intrudes on the posterior face of the bone which,

but for the absence of any facet on its internal border, could with diflSculty be distin-

guished from a fourth metatarsal.

5. The perfect specimen of a left second metatarsal, PI. XX. figs. 3 & 3 a, at once

assigns its position. The protuberant scar, b, for the internal cuneiform, and the ridge

dividing it from that occupied by the external cuneiform, with a prominent facet for the

third metatarsal on the external side, coupled with the diminutive dimensions of the

bone, at once proclaim the presence of a very small form of Elephant, inasmuch as the

epiphyses are completely consolidated.

By way of comparison with recent species, fig. 3 and the second metatarsal of the

Kings-College and Oxford-University Museum skeletons, are of precisely the same

length, indicating an individual about 4 feet in height.

Third Metacarpal, third Metatarsal, and their phalanges.

The relative proportion of the third metacarpal in the African and Asiatic Elephants

seems to me to be in favour of the bone being longer and more slender in the latter.

It would appear, moreover, that the inner, outer, and lower surfaces are more flat and

Iw tl// 0'»-'v«^ l^ss rounded in the African, its ettaetferm-facet being also much broader, and the aspect

for the magnum not so concave.

As regards the third metatarsal, the only seeming diff'erence is the more rounded

internal surface of the African specimen.

The first phalanx of the third metacarpal in the African is a stouter bone, with less

of the compressed sides of the Asiatic; and its distal articular surface is less saddle-

backed. And, of course, the second phalanx has a proportionally more even articular

surface ; the proximal facet is nearly quadrilateral in the African, and almost oval in

the Asiatic. The same characters are apparent in their equivalents of the liind foot.

How far these distinctions will be borne out in a series of specimens of the African

Elephant remains to be shown.

The specimens in my collection and those from Zebbug, already described by Busk,

represent much diversity in size ; and although it is extremely difiicult, indeed seemingly

impossible, to assign to each then- proper position, I think, that all the following are

referable to the third fore or hind digit. I shall arrange them in series according to

dimensions.

A Series.—The largest third metacarpal bones are represented by three specimens,

differing very little in size, but more in characters. The largest (PI. XIX. fig. 10) gives



THE MALTESE FOSSIL ELEPHANTS. 95

the following dimensions—length 4*6 inches, breadth midshaft 1-8 inch, magnal facet

1*6 inch in breadth, second-metacarpal facet 0-5 inch in breadth, fourth-metacarpal

facet 1-2 by 0-7 inch, phalangeal facet 1"8 by 1-9 inch. The above and another speci-

men differ from the third in having the sides of the shaft flat, whereas it is rounded in

the latter. The upper and lower surfaces are flat, as in the African, to which they are

further connected in having narrow shafts, broad unciform-facets, and less concave

magnal surfaces, as compared with the Elephant of Asia.

The relative dimensions of these specimens eqxial the same in an Asiatic Elephant

about 6'5 feet in height.

B Series.—Plate XIX. figs. 4 & 3 represent the inner aspects of third and fourth

metacarpals of the right foot of doubtless the same individual, from Benghisa Gap.

With reference to flg. 4, it not only differs considerably in size, but also apparently in

the following characters, from the members of A series. It is less slender, the shaft

is quadrangular, the inner side being broad and the lower flat inclining outwards. Its

dimensions are:—length 34 inches; breadth, middle of shaft 1-6 ; height of shaft at

middle internally 0'7 inch, ditto externally 1'2 inch; second-metacarpal facet 1'4 by

0-5 inch, magnal ditto 1-7 by 1'2 inch, unciform ditto 1-7 by 0'5 inch, fourth-meta-

carpal ditto 1*6 by 0'6, height of proximal extremity 1*8 inch, distal articulation 1-7

by 1'5 inch.

The above is considerably shorter than the same bone of 707/*, British Museum, and

might therefore indicate an Elephant not over 4-5 feet in height. But relatively the

facets and breadth of the shaft are not so much different, thus confirming previous data

in regard to the long bones already noticed.

C Series.—A specimen, unfortunately not entire, but clearly referable to the third

toe, is shown in PI. V. fig. 3. Its facets have been injured recently, so that any data to

be derived from them are lost. It is hollow on the dorsal aspect, like fore-foot bones

generally. The second metatarsal, PI. XX. fig. 5, would relatively agree with the above,

in which case it might represent the third metatarsal of the smaller form, and become

the equivalent hind-foot bone to the type which C series represents. PI. V. fig. 3,

moreover, as will be noted presently, agrees with PI. XX. fig. 6, which I assign to the

fourth toe, hind foot; so that the three might fairly represent the third metacarpal

and second and fourth metatarsals of an Elephant nearly 5 feet in height.

D Series.—The members of this series are remarkable for their diminutive size,

whether looked on as metacarpal or metatarsal bones. Their claims to be considered

old bones are well established by the complete anchyloses of their epiphyses. The two

shown in PI. XIX. figs. 6 & 7, and the very small but well-ossified patella PI. XV.

fig. 6, were got close together in Benghisa Gap.

From the usual characters of the toe in question, fig. 7 seems to me to represent tlie

third metacarpal or metatarsal, whilst the broader shaft and facets place fig. 6 with the

bones referable to the fourth toe. With reference to fig. 7, although considerably
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eroded by decay, its length is entire and is 1*9 inch; breadth of mid shaft 1 inch;

depth of ditto 0-6 inch ; distal articulating surface 1 by 0-9 inch, the same bone in

the fore foot of the Oxford-University-Museum skeleton being 2'5 inches, and in the

hind foot 2*1 inches, thus indicating an individual about 3 feet in height.

To match this diminutive bone there is the first phalanx PI. XX. fig. 16, and almost

difac simile represented by Busk '. The two are, indeed, so alike that, were it not for

the one having been found in the Benghisa Gap and the other in Zebbug cave, they

might, as regards dimensions and characters, have belonged to the same individual. In

skeletons of recent Elephants of the stage of growth where their bones could in any

way come up to the dimensions of those I am describing, they are so diminished by

the shrunken cartilage of their extremities as to be scarcely true exponents of the

original member.

The remarkable contrast between these small foot-bones and the first, second, and

fourth metacarpals shown in Plate XXI. figs. 4-6, and described at page 76, leads me
to believe that the former (Plate XIX. figs. 6 & 7) might belong to the hind, and not

the fore foot.

I shall now describe phalangeal bones referable to the third metacarpal and third

metatarsal bones composing A series, there being no specimens apparently assimilating

to the members of B series.

PI. XX. fig. 8 shows the three phalanges of the third finger as they were found in

situ in Mnaidi-a Gap '. The dimensions of all the other numerous specimens are very

nearly equal, although from different situations. The maximum admeasurements of the

first phalanx, shown in PI. XX. fig. 8, which is the largest, are—length 2 inches,

breadth (middle of shaft) 1-4, proximal articulation 1-7 by 1-2, distal articulation 1-3

by 0-8 inch.

Four specimens of the mid and ungual phalanges give about the same dimensions as

are shown in the fig. 8.

In comparison with the same bones in the Sumatran, B.M., the above greatly

resemble them in outline : but as the metacarpal articulation of the proximal phalanx

is almost quadrangular in the African, and almost oval in the Asiatic, there is a pro-

nounced leaning towards the former in the fossil. Thus the Sumatran is 2-5 inches in

length, but its proximal articular aspect is only 1-4 by 1-1. Relatively the digit was

about the average dimensions I have assigned to that of the large form, whose height was

about 6-5 feet at the withers. No doubt the largest form, indeed perhaps all the Maltese

elephants, displayed, as surmised from the long bones of the limbs, a relatively greater

bulk to height than is observed in recent species, and also in the Mammoth.
A more slender first and second phalanx is represented in PI. XX. fig. 12, which I

suppose may have been the corresponding bones of the hind foot of an elephant even of

' Trans. Zool. Soc. vi. pi. 51. fig. 41.

' Figs. 8 & 9 were found together, and probably belonged to the same individual.
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the size of the owner of the digit shown in fig. 8, the saddle-backed proximal facet and

the contraction of the middle of the shaft being like the Asiatic ; while the less oval proxi-

mal articular surface is like the African, as shown by the same comparison in the Sumatran,

where this facet is 1-6 inch by 1-2 to a total length of 2, the same in the fossil being

1'5 inch by 1 to 1-7. Here, again, the articular surfaces are relatively larger. The

general characters, however, of this digit both in the fore and hind foot are seemingly

more in keeping with the Asiatic than the African Elephant, provided that the specimen

of the latter in the British Museum is typical with respect to the aspects of these bones.

Summary.—Allowing a broad margin for individual differences in dimensions in the

Maltese elephants, I think it must be apparent that the owners of the foot-bones just

described could not well have belonged to the same species ; for even allowing A and B
series to represent large and small individuals, neither can be permitted to claim the

members of C series, which differed in size as much from A series as did the Hip])opotanms

major and H. pentlandi from the existent H. liheriensis and extinct H. minuttis '.

Fourth Metacarjial, fourth Metatarsal, and their phalanges.

The unciform-facet seems to be generally convex in young and adolescent stages of

the fourth metacarpal, and becomes almost flat in the aged. This is observable not

only in the recent species, but seems to be the case also in the Mammoth and the fourth

metacarpal referable to H. antiquus. The fourth metatarsal seems to be relatively

larger in the African ; its tarsal articulating surface is more triangular, with more even

sides, whilst the cuboidal facet is less concave than in the Asiatic. The distal articu-

lating surfaces and contours of the shafts do not vary much. The Sumatran or insular

variety would appear generally to differ from the continental, and also the African, in

having all its articular surfaces more hollowed out and prominently defined. No bones

in my collection differ more in dimensions than those referable to the fourth fore and

hind toes.

I shall divide them into what I may call types, in the order of their size and characters.

A Type.—1. The largest, an imperfect left metacarpal, has its distal extremity much

abraded, with the greater part wanting, but preserves the following :—entire length

4"4 inches (about), some abrasion at distal extremity ; breadth (midshaft) 1'8, height of

proximal end 2, unciform-facet 2 by 1'8, facet for third I'S by '6, facet for fifth 1'3 by 'S.

The unciform-facet is slightly convex.

2. A rather smaller but more perfect specimen of the right side, in relative proportions

equivalent to the third metacarpal (PI. XIX. fig. 10), is shown in no. 1, woodcut fig. 8.

Its dimensions are as follows—length 4 inches, breadth (middle of shaft) 1-8, depth of

ditto 1-2, anterior articular surface 2 by 2 inches, posterior articular surface (unciform)

' This diminutive Riverhorse seems to have been contemporary in Malta with the H.pentlandi and the fossil

Elephants. See ' Pal. Mem.' vol. ii. p. 307, and my vrork on Malta, p. 214. Thus there were pygmy and large

Elephants and Hippopotami on the area at the same time.

TOL. IX.—PART I. November, 1874. o
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1"8 in breadth, breadth of third metacarpal facet 0'7. This bone is as long as that of

707 h B.M., but is very much broader in every way.

Kg, 8.

No. 2.

Fourth metacarpals of Maltese elephants.

B Type.—What is evidently a left fourth metacarpal is shown in woodcut no. 2. Al-

though nearly the same length as no. 1, it is a much more slender bone, and has its shaft

far more rounded. Thus, whilst the former partakes of the characters of the African, the

latter is more in keeping with the Asiatic species, especially the insular variety in the

British Museum, seeing that the articular surfaces are well defined, the distal being

even concave. It may just, however, represent a youthful bone of the same elephant as

described in A series, though the epiphyses are completely consolidated. Its dimen-

sions are—length 3-6 inches, breadth of middle of shaft 1-4, greatest depth of mid-

shaft 1-2, anterior articular facet 1-8 by 1-5. The proximal facet is too much injured

for description. The claims of this specimen to the position assigned to it seem to me
good ; but to whatever bone of the fore or hind foot it may belong, there can be less

doubt but it is very different from the members of A type ; and, as I shall now point

nut, it is still more distinct from those of C type, which differ little from it in length,

but very much in breadth.

C Trjpe.—The fourth metacarpal and the third metacarpal, PI. XIX. figs. 3 and 4,

belong to the same foot. They were found side by side, and evidently owed their perfect
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states of preservation to having been surrounded in a stalagmitic red soil, whilst the

other members of the same foot decayed away in the looser material around them. The
above fig. 3 is altogether a much stouter bone than D type, and in outline resembles the

members ofA type. Its proximal facet is like that of the African, Avith even sides. The
unciform-surface is flat, sloping outwards. Length 3-1 inches, breadth of midshaft 1-7,

depth internally 1-1, depth of posterior articular surface 2, unciform-facet 1-8 by 1-6,

third-metacarpal facet 1-5 by -6, fifth-metacarpal facet 1-2 by -5, anterior articular sur-

face 1-7 by 1-7.

It is evident that the owner of figs. 3 and 4 must have possessed a short and

broad foot.

The same element of the hind foot is still more various, and not only as regards size,

but in characters even of specimens that do not differ in Other particulars. At all

events there are seemingly remarkable diversities m these respects in connexion with the

middle toes ; but probably a large series of recent specimens would show like individual

discrepancies. Thus in one out of four specimens of the fourth metatarsal, all of which,

as regards size, are about equal, I find the cuboidal facet, instead of being concave

laterally as in the Asiatic, is convex towards its outer side for a deeper depression in the

opposing surface ; so that we have the characters, as it were, of the two recent animals

in the large form. Of course, did these bones show evidences of youth, the diagnosis

would be of no value ; but, like all the others I am describing, they are the remains of

full-grown and aged individuals.

A Type.—The perfect right fourth metatarsal shown in PI. XX. fig. 4 is the one just

referred to. What has been stated as regards the outline of the proximal articulating

surface in the recent animals is, as far as the African species, well represented in this

specimen, only that the dorsal surface is not so rounded. The dimensions of three of the

specimens are the same ; two from Mnaidra Gap belong to the right, whUst the other

from Gandia Fissure is of the left hind foot. The following are the dimensions

of PI. XX. fig 4:—length 3-1 inches; breadth, middle of shaft, 1-6 ; depth internally

at middle of shaft 1 ; depth of posterior articular aspect 2 inches ; cuboidal surface 1'6

(depth) by 1-9 ; third metatarsal facet -9 by -6 ; fifth metatarsal facet 1-1 by -5 ; ante-

rior articular surface 1'7 by 1-7. There are, moreover, ii-respective of what has just

been pointed out in connexion with the cuboidal aspect, differences in the contours of

these three bones which make me almost doubt the value of the diagnosis I have noted

between the African and Asiatic ; nevertheless, in attempting to correlate the characters

of these diversified elephantine bones, it seems requisite that all individual distinctions

should be noted. Referring to the forms of the specimens in question, whilst fig. 4

resembles what I have pointed out as characters of the African, we find a second

specimen, more slender, with a concave cuboidal facet and much of the outline of the

Asiatic, and a third with a more concave tarsal aspect and still more concave outer

and inner sides ; at the same time it would be impossible to assign to either the cha-

o2
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racter of the immature bone. Taken in comparison with the Asiatic, they represent

an animal of the usual proportions of the largest form, being of the dimensions of

the same bone in the Netley skeleton, and nearly equal, if not equal, to that in the

Museum of Guy's Hospital, and 2677a Eoy. Coll. Surg.

B Tyjie.—An old bone considerably smaller than the fourth metacarpal, C type, with

a convexity of its dorsal aspect almost like a deformity, is nearly entire, with the loss only

by decay of portions of the third- and fifth-metatarsal facets. In outline it is like the

African ;
?'. e. the outer and inner sides of the shaft are even and want the central expan-

sions so apparent in those just described ; the cuboidal facet on the dorsal margin is

also like the African. The length of the bone is 2-7 inches; breadth, midshaft, 1-5
;

depth, midshaft, internally '7; depth of posterior articular aspect 1-5 ; cuboidal facet

I'D by 1'3. The articulating surface for the first phalanx is 1'5 by 1-4.

This intermediate-sized fourth metatarsal indicates an animal of the dimensions

assignable to the slender-formed fourth metacarpal of B type.

C Tyiie.—I have before surmised that PI. V. fig. 3 and PI. XX. fig. 5 may repre-

sent the second and third metatarsals of the same type ; indeed it might be of the same

individual. I have also referred to PI. XX. fig. 6 as being probably the fourth meta-

tarsal'. This specimen has a recent oblique fracture across the head and some abrasions

of the posterior lateral facets ; but otherwise it is entire, and furnishes these measure-

ments—length 2'3 inches, breadth (midshaft) I'l, depth internally -8, depth of posterior

articular surface 1'4, cuneiform-facet 1"2 by 1, anterior articulating surface 1'3 by I'l.

This bone has much of the general configuration of a fourth metacarpal, and is precisely

of the same length as the fourth metacarpal of the skeleton in the Oxford University.

It is very doubtful, therefore, whether or not PI. XX. fig. 6 and the two others are fore-

or hind-foot bones ; and this will be more cogently indicated when they are compared

with the very diminutive fore-foot bone- PI. XXI. fig. 5, and its associates so frequently

referred to in connexion with the preceding, and which, in point of type, might be classed

with the following.

D Tyjie.—I now come to consider a very diminutive fourth metatarsal ; it is the same

referred to in connexion with its third toe (PI. XIX. fig. 7) ; it is shown in fig. 6 of

the same Plate. The lower portion of the anterior articulation is lost through erosion
;

and for the same cause there is a loss of the upper portion of the proximal end; but the

entire length is preserved. The latter is 1-9 inch, breadth (midshaft) -9, depth inter-

nally -7, posterior articulating surface 1, third-metatarsal facet -8 by -4; phalangeal

articulation is 1 in. in breadth. • In the Oxford-University skeleton referred to in

connexion with the third metatarsal of the above I find that the fourth bone in the fore

foot is 2-5 inches, and in the hind 2-1, thus displaying the same disparities as regards

relative lengths^.

' Page 95. ' Page 76.

.
' It must be understood that the mean length only is taken, as the articular surfaces, from their un-

developed states in the young of this age, make it impossible to ascertain correct dimensions.
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As to the characters of the above, its even sides and rounded and slender shaft seem

to place it intermediate between what may be the characters of the two recent animals

;

it has, however, no decided affinities to any of the fossils described. A comparison

between this and a fourth metatarsal of Elephas falconeri described by Busk' shows

almost exactly the same proportions ; indeed, for any differences worth noticing, they

may have belonged to the same individual.

The phalanges referable to the fourth fore- and hind-foot toes, more especially the

proximal phalanx (like that of the others), are generally easily recognized ; but, with

the vei-y extensive materials and the wide disparities we have seen to exist between the

specimens of the preceding toes, I find it difficult to place the small specimens in their

proper places. The following classification must therefore be subject to criticism.

I have included within brackets the figures 8 and 9 in PI. XX., for the reason that

they are represented in precisely the same state in which they were found ; I believe

they represent the entire series of phalanges of the third and fourth fore foot of the

same individual.

A Series.—As regards the dimensions of the opposing surfaces of the fourth metacarpal,

phalanx a of fig. 9 fits to that of woodcut no. 1, fig. 8 ; so that with the third metacarpal

PI. XIX. fig. 10, which also fits to PI. XX. fig. 8, we should have the entire third and

fourth digits of the fore foot. Eeverting to fig. 9 and a its first phalanx, in addition to the

data furnished by the figure, its proximal articulation is 1-9 inch by 1-3 in height, and

the distal 1*6 by 1. There are several other specimens in the collection slightly

larger and very little smaller ; but all agree in outline, and are referable to the

largest form.

B Series.—A smaller form of first phalanx than the preceding is shown in PI. XX. fig.

13. It has the general features of a fourth metacarpal phalanx, and is of the following

dimensions :—length 17 inch, breadth midshaft 1-2
; the posterior surface is oval and

1'7 by I'l. The facet for the second phalanx is hollowed out in some degree, wich the

usual projection of its internal angle ; it is -8 by 1"3 inch. The specimen is as long as

the same bone in the young Elephant 707 A in the British Museum, which stood about

5 feet in height.

C Series.—PI. XX. fig. 15 represents the first and second phalanges of a fourth digit,

possibly of the fore foot, of a still smaller elephant. The facets of the former are

—

anterior -7 inch by 1, posterior 1-3 by 1. It must, however, be left an open question

whether or not B and C series belong to the fore or hind foot, which of com'se differ

much in relative dimensions, and often very little in characters.

Fifth Metacarpal, Fifth Metatarsal, and their Phalanges.

The internal and external aspects of the fifth metacarpal are more compressed in the

Asiatic than seemingly obtains in the African Elephant ; hence it is narrower. Like

' Trans. Zool. Soc. vi. p. 271, pi. 51. figs. 40, 40 a, and 40 b.
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all external hones and exposed surfaces, there are rugosities amounting to exostosis in

very old specimens, which, without the ossification of epiphyses, pretty well indicate

age. It would seem, moreover, that the upper surface of the fifth metatarsal in the

African is broad and expansive, whilst it is narrow and rounded in the Asiatic. The

cuboidal facet, as far as 708/« B.M. is a representative of the African, shows an oval out-

line, the same being generally circular in the Asiatic. The latter peculiarities are also

apparent on the proximal facets of the first metacarpal and metatarsal phalanges of the

fifth toe. The first phalanx of the fifth metacarpal digit is longer and more compressed

at midshaft in the Asiatic and Mammoth than in the African, with a well-marked

saddle-back facet, and contraction of the sides of the shaft, the latter being even in the

African. There is a diminutive articular surface on the inner aspect of the distal extre-

mity in the former, whereas the latter shows a more expansive articulation which may

have furnished a small terminal phalanx. These differences obtain more or less in the

equivalent bone of the hind foot. However, whilst the two bones in the African are

nearly of the same length, there is a considerable difference in this respect in the Asiatic,

the metatarsal phalanx being conspicuously smaller than that of the fore foot ; but I

find there is no persistent distinction, some being relatively smaller than others ; and, it

may be, the same obtains in the African. The comparison, however, in the outlines of

the first phalanx of the fore and hind foot in the African shows the latter bone assimi-

lating to the constricted sides of the Asiatic in contradistinction to the same bone in the

anterior extremity. Several of these points appear in the outlines, which are of the

natural size. Thus no. 1 (fig. 9) is the first phalanx, fifth fore toe, and no. 2 is the

first phalanx, fifth hind toe, of the Asiatic Elephant, whilst no. 3 is the first phalanx,

fifth fore toe, of the African, the equivalent bone of the hind foot being like no. 2 of

the Asiatic. The no. 4 is the first phalanx, fifth fore toe, of the Maltese large form.

Fig. 9.

Ko. 1. No. 2
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No. 3. No. 4.

The fifth metacarpal is represented by five specimens, nearly all of which are per-

fect, excepting a few abrasions. They well support the other bones belonging to the

large and intermediate and pygmy forms, not only in dimensions, but also in general

characters.

A Tyfe.—There are two fifth right metacarpals, of which PI. XIX. fig. 11 is the

more perfect ; they dififer in scarcely a line as regards relative admeasurements, and are

so much like each other in characters that they must have belonged to individuals of

the same size exactly.

The length of fig. 11 is 4-3 inches, breadth at middle of shaft 2-1, thickness at mid-

shaft 1-4, fourth metacarpal facet 1-6 by 0-5, unciform-facet 2 by 1-5, distal articular

surface 2-6 by 2-2, surface for the first phalanx (fig. 11) a to 5= 1-6 by 1-4.

The flat upper and outer surface and absence of the compressed sides of the Asiatic

give quite the characters of the African Elephant to these two specimens, whilst the

rugosities on their exposed sides and complete anchylosis of epiphyses proclaim them to

be bones of aged animals. These two specimens equal in dimensions the same bone

in 2677 a Roy. Coll. Surg., also in the skeletons in Guy's and Royal-Victoria Hospital

Museums. The Sumatran is longer, being 5 inches ; but its articular facets are quite as

large, showing that the fossil was altogether a relatively shorter and broader bone, as

obtains in the African.

B Tijfe.—The two next might also have belonged to individuals of nearly the same

dimensions. They are from left feet ; and the more perfect is shown in PI. XIX. fig. 12.

The differences between them and the two just described are that they are not quite so

broad in proportion, with sides more compressed, and the shaft rounded instead of the

determined flattening on the dorsal and plantar aspects. The unciform-surface is more

concave, and the distance between the fourth-metacarpal facet and distal articulation
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(a h) is relatively larger, the intermediate concavity being more shallow, in fig. 12 than

in fig. 11.

The external part of the unciform-facet has been recently broken ofi" in fig. 12 ; but

it is preserved in the other specimen, and shows a less pointed extremity than in fig. 11,

which is rather more prominent than displayed in the drawing ; both, however, have

been slightly abraded, so that here the distinctions may not have been so great as the

specimens now indicate.

The dimensions of fig. 12 and its sister specimen are:—length 3*2 (3-1); breadth,

middle of shaft, 1'9 (1"8); thickness at midshaft 1*4 (1'3); fourth metacarpal facet 1'3

by '4 (I'l by '3); unciform surface 1'6 by 1'4 (1'5 by 1'4); distal articular surfaces

1-6 by 1-4 (lost in the other); facet for first phalanx 1-1 by 1 inch (lost in the other).

These bones are smoother on their upper and outer aspects, and have less the charac-

ters of the old bone than the two just described; still their epiphyses are completely

consolidated.

A most diminutive fifth metacarpal, at the same time (like the other bones of the

same foot) with every indication of consolidation of its epiphyses, is shown in PI. XXI.

fig. 6. It is described with them at p. 77.

A Type.—The fifth metatarsal PI. XX. fig. 7 is the sole representative of this bone

in my collections. In all the characters which appear to distinguish the African from

the Asiatic, the specimen in question is decidedly akin to the former, and is even more

divergent, being as broad as it is long; moreover the navicular aspect has also the

outline of the African. In relative dimensions it equals those of the recent Asiatic Ele-

phants with which the fifth metacarpal has just been compared, and even the Sumatran

fifth metatarsal in B.M., which is 2 inches in length, with a proximal articulation of

1'6 by 1-2, and a distal of 1-9 by 1'7.

The following are the dimensions of fig. 7—length 2 inches, breadth (midshaft) 1-7,

thickness (ditto) 1-3, naviculare facet 1'3 by 1-1, distal articular surfaces 1*7 by 1'5,

surface for first phalanx 1'3 by I'o (about). The rugosities on the upper and external

sides are pronounced. Here we see another convincing proof of the great breadth

or the bones to the length as compared with recent species.

The phalanges are divisible into the following :

—

A Type.—PI. XX. fig. 10 is unquestionably the first phalanx of the fifth metacarpal

left foot. A portion of the internal and lower surface of the distal articulation has been

recently removed ; but enough is preserved to show that the bone was more conical than

in either of the recent species ; and whilst it widely difi"ers from the Asiatic, as shown
in the woodcut no. 1, fig. 9, it is unlike the African in being shorter and stumpier,

although they agree in the absence of the mid contraction of the shaft so apparent in

the former and in the proximal phalanx of the fifth metatarsal of the two recent species.

It is evident that the second phalanx must have been diminutive, from the small arti-

cular surface, which, as before observed, is also minute in the Asiatic; but, as few
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skeletons possess this bone, and from a comparison of the distal articulations of various

fifth metacarpals and fifth metatarsals of the Asiatic, I am inclined towards the belief

that there are considerable differences in its outline in individuals. I think, however,
as far as the distal articulations of the bones just described extend, that they show
relatively more extensive surfaces than in the recent, just as I have observed in the first

phalanges of the first and second toes, thus perhaps adding to the pliability of the foot

and to the activity of the animal ! The proximal facet of PI. XX. fig. 10 is almost
circular

;
and, only that it is of the opposite side, it fits exactly to the opposing surface

of the fifth metacarpal PI. XIX. fig. 11, being 1-6 inch broad by 1-4 in height. The
distal articulation has unfortunately been recently injured, and only a small portion
of its very convex facet is preserved, for which a proportionate concave surface would
be required. This might be supplied by PI. XIX. fig. 14, which, if not the terminal

phalanx of the outer, must be that of an inner toe ; and as regards the latter, it is

scarcely applicable, inasmuch as the forms of the Opposing surfaces are concave in one,

and, although convex in the large form, there is no provision for the projecting lower
border a, fig. 14, which is accommodated on the lower aspect of the distal articular

surface of PI. XX. fig. 10. I am therefore inclined to consider this bone a second or

ungual phalanx of the fifth fore toe of the large form. Its plantar length is 1-4 inch

from a to the point, but only 0-8 on the dorsal line. The proximal facet is oblique to

follow the internal curve of the tips of the fifth toe. There is a scar on the under
surface at the tip. The specimen is referred to at p. 91.

B Type.—The next proximal phalanx of the fifth digit I shall describe differs much
from that of PI. XX. fig. 10. Its outline is shown in woodcut fig. 9, no. 4 (p. 103), so

as to contrast with the others and display its affinities to the Asiatic. Here we have a

decided leaning towards the latter ; and if the characters shown are borne out by a series

of equivalent bones of the two recent, there can be no question in regard to the Asiatic

alliance. The one under consideration is slender and concave on its internal border

and subconvex externally, with a slight saddle-backed distal articulation and projection

inwards of the internal angle. The proximal facet is oval, with the large end directed

inwai'ds, and is slightly concave, more especially towards its inner surface. The length

of the phalanx is 1"6 inch, breadth at middle of shaft 1*3, proximal facet 1-4 by 1-5 in

depth. There is the same inconspicuous facet for the ungual phalanx as in the

Asiatic.

C Type.—In support of the very diminutive elephantine bones before referred to,

there is the remarkably small phalanx PL XX. fig. 14. I am doubtful, however,

whether to consider it as belonging to the second or fifth toe; but no matter to which*

it takes its place with the smallest bones.

In the youngest skeleton of the recent species I have had an opportunity of in-

specting (I refer to that in the Oxford-University Museum'), the first phalanx of the

' The comparisons I have been fortunate enough to obtain from this suggestive example of a very young Asiatic

VOL. IX.—PAKT I. November, 1874. p -
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second toe is 1 inch in the fore and 0'8 in length in the hind foot ; whereas the first of

the fifth is -7 in the fore and -6 in length in the hind foot ; whilst fig. 14 is -7, with a

breadth at midshaft of -8.

The proximal facet in fig. 14 is oval, its broadest end being directed outwards, where

the concavity is pronounced. There is space for an ungual phalanx, the distal arti-

culating surface being '4 inch by -7 in breadth. The following phalanges seem

referable to the fifth toe hind foot :

—

A Ty]^e.—There are several specimens of the form represented in PI. XIX. figs. 13 &
15, differing a good deal in dimensions. All agree, however, in general characters, and

are clearly referable to the external digit. Their proximal facets are slightly concave

in the largest specimen and almost flat in the two smaller; it is circular in all, and

there is a fossa or pit on the lower aspect of the distal facet, seen at a (fig. 13). The

outer side is thick and protuberant. The specimens differ considerably in size, the

largest being nearly half as large again as fig. 13, but precisely of the same type. The

latter fits nearly to the articulating surface of PI. XX. fig. 7. I think, therefore, as

far as relative dimensions extend, that PI. XIX. fig. 15 might fairly represent the first

phalanx of the above metatarsal ; at all events the claims of A type to this position in

the fore or hind foot seem to me conclusive from the distinctive slope and external

flattening so characteristic of the phalanges of the outer toe.

B Type.—The most pygmy of all the outer-toe phalanges is shown in PI. XX. fig. 11,

which was found along with the diminutive metatarsals (PI. XIX. figs. 6 & 7), and, in

proportion to these, might fairly represent the first phalanx of their fifth metatarsal.

The same characters are observed in it as in the members of A type, only that, being

so diminutive, I have considered it best to separate it from them.

Summary.—Comparing these phalanges with the recent species, it is at once apparent

that they are like neither ; nor, as far as the fore foot is concerned, have they any

resemblance to the Mammoth, being so very broad to the length, a character very

general with all the Maltese proboscidean bones, whether large or small.

Sesamoid Bones.

It would appear, in aged individuals, that the sesamoid bones, especially on the

fourth and fifth manual digits, instead of being in pairs become united. This, however,

is not seemingly an invariable rule, and no instance occurs of this condition in my large

collection of these bones. As far as it is possible to distinguish the sesamoid bones in

the fore and hind feet, and in the different forms of Maltese elephants, I find among
the examples (30) considerable differences in size, from which it may be supposed that

they belong to the foot-bones just described, with which they were more or less associated.

As compared with sesamoids of recent species, all represent adult animals, being com-

F.lephant have been furnished to me by Mr. Robinson, the Articulator of the Museum, to whom I am iilso under
obligations for the care and trouble he bestowed in' obtaining them for me.
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pletely ossified, with bold and determined facets and rugosities of old bones'. PI. XX.
figs. 18-22 and PI. XXI. fig. 7 represent what may be considered as belonging to the

large, intermediate, and pygmy elephantine foot-bones, with which they agree in the

size and configuration of their articular surfaces.

Summary.—A survey of the long bones of the feet furnishes data even more con-

vincing than those of the tarsus and carpus. The first toe of a large, an intermediate,

and a dwarf Elephant is well represented, the gradations being not altogether in size, but

also in characters, which seem to stamp a distinctness between the two larger forms

at all events, whilst the smallest and intermediate appear to resemble each other. The

second toe of the largest form is proven by numerous examples showing much the

characters of the Asiatic, whilst a smaller and distinct type is African in aspect, as

demonstrated by a comparison of PI. XX. figs. 12 & 17. We have seen much individual

variability in each of the larger forms ; and now, by comparing the second metatarsal

(PI. XX. fig. 3) with the second metacarpal (PI. XXI. fig. 4), it will be seen, according

to data furnished by recent individuals, that full-grown individuals of the pygmy form

ranged from 2 feet up to the minimum dimensions of the intermediate form, which,

again, attained the dimensions of the large form, which in no instance, as far as my
collection extends, exceeded 7 feet in height. The third toe repeats the conditions just

stated ; and the fourth comprises a complete series of nearly all dimensions, from the

smallest to the largest ; whilst the fifth shows the three gradations very pointedly, the

two extremes being more or less alike in character, and assimilating to the African,

whilst the intermediate would seem to lean towards the Asiatic ; but there are so many

perplexing discrepancies that I feel quite unable to reconcile the characters of the digital

elements of the Maltese and recent species whilst remains of other extinct species are

too few and they are generally undetermined.

XIV. Recapitulation.

I shall now in conclusion briefly recapitulate the leading facts, and the inferences

I have been enabled to draw from them.

In the first place, it is clear that all the species of Maltese fossil Elephants lived

together; for, although certain localities produced more remains of one species than

another, all were more or less mingled and in close proximity, and showed by their

aspects and the geological conditions around them, that they had for the most part

been swept into the hollows and rock-rents through turbulent agency of water. These

facts have been clearly proved in my work referring to my explorations in the Maltese

ossiferous deposits'. Along with the Elephant-bones indications were found of the

presence of Carnivora, only, however, by a single tooth and marks of fierce gnawing on

' The seeamoid bones are seemingly not ossified completely until the true molars are in vrear. In 707/;,

B.M. (frequently referred to here), with its last milk-molar in full wear, they are mere centres of ossification

in shapeless masses of cartilage. ^ Oj). cit. p. 161.

p2
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the Elephants' bones '. The presence of two forms of Hippotamus—one of rather small

dimensions {H. pentlandi), and teeth of a dwarf form {H. minutus, Cuvier) ^—is shown

by the finding of bones and teeth in exactly the same deposit in which the Elephants'

remains were discovered. Of other animals there were the gigantic Myoxi, besides large

birds, Chelonians of various dimensions, and a Lacerta, with recent land-shells, several

of which seem identical with species now living in Malta ^.

1. Turning to the anatomical characters presented by the collections generally, and

my own in particular, the following data in connexion with the Cranium of the

Maltese fossil Elephants are here recorded:—Although we have no evidence in regard

to the configuration of the calvarium in any of the forms, there are a few suggestive

points with reference to the lower jaw. From numerous instances, it appears that the

lower border of the ramus presents the outline of the African Elephant ; but the more

erect diasteme and absence of a prolonged rostrum show characters in common with

the Asiatic^. The symphysial gutter, wherever observed, seems to have been open and

shallow ; and the dental foramen, at all events in one of the smaller forms, opened just

under the condyle, as obtains in the Asiatic species and mammoth. One ramus displaying

a molar, to all appearances the last of the series, has its relative dimensions equivalent to

those of the young of recent Elephants ^, and of an individual nearly 5 feet in height,

and equal to that estimated by Dr. Falconer and Mr. Busk as the stature of the

Elephas inelitensis.

The more diminutive ramus ", and its teeth, which I have doubtfully referred to the

last of the series, might indicate a still smaller form than the above ; but the materials

are imperfect, and the equivalent Zebbug teeth ' point to a larger individual, which

fully equalled the Elephas melitensis ; so that, as far as the smaller forms are con-

cerned, there is no cogent cranial evidences of more than one species. As regards a

large form, there is abundant proof; but there are no perfect cranial bones, excepting

the symphysis described by Busk ^ and a fragment of the middle of a lower maxilla in

my collection, both of which clearly show the presence of an Elephant nearly of

ordinary dimensions, the former proving that it had a truncated chin.

2. The Dental materials are very various and complicated ; and as regards the classi-

fication I have adopted, it is possible that several of the intermediate molars may permit

of different positions than I have assigned to them.

As regards the incisors, the collections indicate a milk-incisor of the size of that of

the foetal African Elephant, with its enamel shell, and a much smaller but similarly

constituted tooth, which differs also somewhat in shape from the other ; both however,

for the reason just stated, preserve the character of the African'.

' Palseont. Mem. ii. pp. 301 & 305. '' Author's work on Malta, p. 206.

Ibidem, p. 307, & Trans. Zool. Soo. vol. vi. p. 307. * PI. VI. fig. 2.

' PI. VI. figs. 1, la. ' PI. IX. fig. 1. ' Trans. Zool. Soc. vi. pi. 53. figs. 11, 12, 13.

' Ibid. vi. pi. 44. fig. 1. • PI. I. figs. 1, 2.
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The permanent tusks represent the contour of the recent species ; and evidently they

were present in both sexes. The usual sculpturiags of the ivory are very pronounced ;

the specimens moreover indicate the presence of an Elephant somewhat under the

ordinary size, with much variety, down even to what must have been a very small form
or species '. This is proven clearly by specimens that cannot be considered tusks of

young elephants.

There are indications in one upper jaw of the first and second milk-teeth^ besides the

third, which is in use, and the last or fourth in germ behind it \ At all events the

second milk-tooth in one or more of the Maltese elephants differed from that of any
known species, in having one erect instead of two, divergent fangs \ The specimens

contained in my collection, and in that of Admiral Spratt, do not differ individually in

any remarkable extent as regards size ; and, apparently, all held the same number of

ridges, although in one instance of an upper molar there are distmctly only four instead

of five ^ All, as compared with other species, are very diminutive, and clearly point

to their owners having been small elephants.

The molars I have referred to the third or penultimate mUk-stage can be arranged

in a very gradual progression as to dimensions, i. e. from a very small tooth to one nearly

equal to an unusually small-sized third milk-molar of the African Elephant ^ The
smaller molars hold five plates and two talons ; whilst the intermediate and the largest

have six plates and two talons. The talons, however, are very feebly indicated on

certain specimens of the intermediate teeth ', so as to make it not easy to say whether
these molars should be included with the smallest or largest.

The crown-patterns differ very little in teeth in the same stages of wear ; and there

is very little of importance in regard to the crown constituents of a specific character,

excepting that the largest molars are readily distinguished by the relative thickness of

their plates and rugosities of the digitations, especially on the posterior ridges '.

It appears, therefore, that the evidences deducible from the penultimate milk-molars

indicate the presence of two forms differing very much in size, and to a smaller extent

in one or two characters ; and their ridge-formulee are not the same.

The data I have brought together, with reference to the last milk- and first true molar,

I freely admit may be subject to different inferences than those here drawn. In all

species of the genus there are great difficulties under this head—and on the present

occasion in particular, where there are evidently two or more forms of Elephant to be

worked out ; indeed I find it almost impossible to reconcile all the varieties of molars

' PI. XI. figs. 11-20, and Trans. Zool. Soc. vi. pi. 52. figs. 46 & 48.

" I allude to the pre and ante penultimate milk-molars. ' PI. II. fig. 1.

. ' PI. I. fig. 6, and Trans. Zool. Soc. vi. pi. 53. fig. 2. ' PI. I. fig. 3.

' Compare PI. I. fig. 8 with fig. 14.

' PI. I. fig. 15 a. A ridge more or less is common in the penultimate milk-molar of other extinct species

to wit, E. primigenim and anti^um. ' Compare PI. I. fig. 14 with PI. III. figs. 46 & 5a.
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with one another, unless a liberal margin be allowed for individual differences in size,

which, unfortunately, is the only very distinctive character in many instances. I have

therefore, in correlating the various teeth, made such allowances in this respect as seem

to me fairly permissible in comparison with individual differences in size of similar

molars in well-known species.

The molars I regard as representing the last milk-teeth of the two Maltese fossil ele-

phants agree in holding ordinarily eight plates and two talons, and occasionally an

additional ridge in the lower jaw. They are fairly divisible, on the score of size, into

three forms, and on the grounds of characters into two apparently distinctive species.

The two smaller differ a good deal in size, but not apparently in other particulars

;

whilst the largest is at once recognized, not only from its far greater dimensions, but,

as in the case of the preceding molar, by the thickness of the plates and the rugose

character of the collines posteriorly.

The crown-patterns vary slightly in specimens equally worn, there being, seemingly,

less faint crimping of the machserides of the disks in the smallest than in the largest.

As compared with recent species, the more diminutive teeth would point to a very small

elephant ; whilst the second-sized would indicate an intermediateform, between a dwarf

and a small individual of either of the recent species '. If, however, a fair margin is

allowed for indi^ddual differences, it appears to me that the data prove the existence of

only two distinct species, or mayhap one very variable species of Maltese elephant.

The teeth assigned to the first true molar are only divisible into two sizes and two

very distinctive forms. The smaller, as in the preceding, show a thin-plated molar,

remarkable for the great height of the ridges in the upper jaw and the arcuated crown

of the lower, with its rounded, broad anterior aspect^, these characters giving quite

distinctive features to the teeth, as compared with the first true molars of the largest

species'. The Zebbug specimen was doubtfully referred by Dr. Falconer to the second

true molar of E. melitensis *. The largest form of a first true molar is at once dis-

tinctive, and, as compared with the largest of the preceding teeth, fully maintains all

their characters ^ All the first true molars maintain the same ridge-formula, which

gives eight to nine plates besides talons.

The second true molar of the series presents well-marked differences in dimensions

and characters. All the members seem to have ordinarily held ten plates and two talons.

They are divisible into large and small molars. The former, again, present certain

anomalies as to thickness of plates, which might be considered sufficient to separate

them, although in size they do not differ to any very marked extent*. The smallest

' Compare PL I. fig. 11 with fig. 10 and PI. III. figs. 4 & 5.

' PI. II. figs. 9 & 9a, PI. VI. figs. 5 & 5a, and PL V. fig. 2. = PL III. fig. 3, and PL IV. fig. 4.

* Trans. ZooL Soc. vi. pL 53. fig. 9, and p. 296.

' Compare PL III. fig. 3, and PL IV. fig. 4, with PL III. figs. 4 & 5.

' Compare PL III. figs. 1 & 2 with PL VIII. fig. 4 and PI. XI. fig. 10.
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molars maintain the long narrow crown, so apparent in the lower molars of the pre-

ceding teeth I have referred to this type ', and represent an Elephant of about the

dimensions assigned by Busk and Falconer to the E. melitensis ; whilst the largest point

towards one of the small varieties of recent species, in no instance purporting to be over

7 feet in height.

In correlating all the data in connexion with the last true molar, I have formed an

opinion opposed to that of the late Dr. Falconer, as to the position of the upper tooth

he considered to be the last of the series of E. melitensis ^ and am disposed to place it

with the penultimate true molar of the same species. This, however, is not of much

importance, seeing that facts, apparently indisputable, are patent, by which we are

enabled to confirm the previous evidence of the same small species, and show thereby

that its last true molar was only a little larger than the above ^.

The evidence between what are designated thin- and iAzc^-plated molars, when applied

to the penultimate and ultimate teeth, is not of much value specifically, seeing, from

what has been recorded in the introduction, that such conditions are common to the above

stages of growth in more than one well-known species. It is to be observed, however,

with reference to the thin-plated last true molars just referred to, that in the

Zebbug collection and my own there are specimens of thick- and thia-plated varieties

in a diminutive elephant^. It is clear, moreover, that Dr. Falconer did not con-

sider the above a barrier to his belief in the specificity of teeth otherwise equal, from

the fact that he correlated a thin- and thick-plated molar ^ as being the last of the series

of E. melitensis. Under these circumstances one might be inclined to regard the

thick plates as only an individual distinction. Considering, however, the smallest last

molars collectively, they do represent an elephant varying from what may be called

pygmy dimensions up to an animal nearly 5 feet in height. The incomplete condition of

the thick-plated molars'* of the above prevents the determination of their ridge-formulae

satisfactorily, whereas the thin-ridged tooth displays twelve plates and two talons '.

The largest form displays precisely the same characters as regards thickness of plates

as just observed with reference to the smallest ; and unfortunately there is the same

dubiousness in regard to the ridge-formula of its thick-plated sort '. It is difi^'erent,

however, with the thinner-plated type ^ of which there are several perfect specimens,

showing that the ridge-formula was ordinarily composed of twelve plates and two talons,

' Compare PL V. fig. 1 with fig. 2, PI. VIII. fig. 5, PI. IV. fig. 3, and the Zebbug tooth in Trans. Zool. Soc.

vi. pi. 53. fig. 5.

' Trans. Zool. Soc. vi. p. 296, and Palpsont. Mem. vol. ii. pi. xi. figs. 1 & 2.

' Compare PI. IV. fig. 1 with Pateont. Mem. vol. ii. pi. xi. fig. 1.

' PI. IX. fig. 1, and Trans. Zool. Soc. vi. pi. 53. fig. 11.

' He considered pi. xi. fig. 1 of Palaiont. Mom. the last upper molar, and Trans. Zool. Soc. vol. vi. pl. 53.

fig. 11 the last lower tooth of the same species. ' PI. IX. figs. 1 & 2.

' PI. VI. figs. 1 & 1(1.
° Compare PI. VIII. fig. 7 with PI. VII. fig. 1 or 2.

' PI. VII. fig. 1.
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with an occasional ridge, even in upper teeth '. Here, again, if disposed to lay stress on

the thick ridges, there would be no difficulty in creating two forms ; but enough is

known of the errors of palaeontologists to make me chary in admitting even the two

fragmentary yet very remarkable specimens^ as belonging to species distinct from

their thinner-plated compeers I

As before remarked, aU the Maltese fossil elephants present a crown-pattern which

differs very little individually. In crowns newly invaded there is considerable crimping *

;

but as soon as the digitations are worn out, the section shows a disk expanded in the

centre, with a decided abrupt angulation and the "fine" or "faint" crimping on the

cement side of the machserides °. This crimping is always most distinct on thin-plated

or moderately thick-plated surfaces, and dies away almost altogether on very thick

enamel * ; however, it is seemingly not constant.

The dentition, therefore, of the Maltese fossil elephants seems to me to confirm the

presence of two species, the ridge-formula of whose molars runs thus :—The smallest

species holds, exclusive of talons, in its milk-series 3+5 -(-8-9, and in the true molars

8-9+ 10-1-12; the large form gives 3 + 6 + 8-9 in the former, and 8-9+ 10+ 12-13 in

the latter.

The nearest known species to which the above assimilate in the numerical estimate

of their dental ridges, is the Elephas meridionalis ; and the closest approximation of the

worn crowns and character of the ridges are to the same in Elej^has antiquus. They

differ, however, widely from both, and justly deserve separate positions in synoptical

tables of species.

3. A Stylo-hyoid of very diminutive size', as compared with either recent species,

even in their very youthful states, points towards the presence of the smallest form.

4. The Vertebral Column displays the elements of what had belonged to two distinct

forms differing much in dimensions ; indeed by taking several dorsal vertebrae and their

ribs, and the atlas and largest cervical vertebrae and their ribs**, we have repre-

sented two mature animals differing in height, as compared with recent species, to the

extent of individuals varying from 4-5 up to 7 feet. The decided character of the

atlas ^ seems to place the smaller species, as does its lower jaw, for the most part with

the African Elephant.

5. The only fragment oi a, Pelvis shows'", as compared with a similar portion in the

Zebbug collection ", a somewhat remarkable internal arching or " beehive " construction

of the acetabulum. Being a mature bone, it represents the smaller form, and in relation

to the other specimen is somewhat larger. The two differ decidedly in respect of the

' This is the case in PI. VIII. fig. 1. ' PI. VIII. fig. 7, and No. 78 of Colleetion.

' PI. VIII. fig. 1, or PI. VII. figs. 1 & 2. ' PI. II. fig. 9.

' PL II. fig. 7. ' PI. IX. fig. la. ' PI. XV. fig. 10.

' Compare figs. 7 & 8 with fig. 9 of PI. XI., and ribs, figs. 2 & 3 of PI. X., with Pi. IX. figs. 6 & 7.

' PI. XIII. fig. 1. "> Pi. XV. figs. 9 & 9ff. ' Trans. Zool. Soc. vi. pi. 50. fig. 31.
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depth and form of the femoral cup, which may have given a character to the head of

the bone. Mr. Busk considers the Zebbug bone to belong to the pygmy E. falconeri ;

both represent, indeed, very small elephants of adult age.

6. The materials referable to the Humerus and Scapula in both collections seem to

point to three forms. The smallest humerus ' is not a mature bone, and may have apper-

tained to a small individual of the intermediate form, which, again, by a series of humeri

passes into the largest, which we find represented by a fragment of the upper portion of

a humerus which might have belonged to an elephant fully 7 feet in height ".

The smaller form^ (and indeed the character seems almost general to the small

humeri) shows a compressed head—so much so that Mr. Busk in describing the Zebbug

specimen states " that, had it been completely detached from the rest of the bone, it

might very readily have been regarded as fitted more for a ginglymoid than an

enarthrodial joint." The bicipital groove is also very wide and shallow in the inter-

mediate form ; unfortunately there are no specimens of the larger sufficiently entire

to show how far the latter character is also common to it.

The scapulae * in any ways entire refer altogether to two small individvals, about the

dimensions of the smallest adult humerus ; their glenoid fossae have much of the outline

of the African species, the same being narrower in the Asiatic.

7. The bones of the Forearm are not all of adult animals. One head of a radius ',

showing the decided gnarled aspect of a very old individual, presents much of the con-

tour and character of the African, and is referable to the largest form. There are several

detached distal radial, and one ulnar ^, epiphyses belonging to large, intermediate,

and small individuals—the first and the last presenting some points rather distinctive,

irrespective of size ; but the materials not belonging to full-grown, at all events aged

individuals, it would be, perhaps, best not to rely on the characters 1 have pointed out.

8. The Femur proves the existence of the intermediate and large forms ' ; but the

smallest of the latter is not much larger than the former, whilst the extremes are wide

apart.

As to characters, we find the largest showing a pronounced similarity of the proximal'

extremity of the Asiatic and distal of the African, more especially in the longer neck of

the former and more compressed condyles of the latter. As far as the characters of the

intermediate-sized specimen have been preserved, it would appear that it does differ

from the larger form and either recent species and also the Mammoth. At all events,

it seems that the femur, taken in conjunction with these immature bones, indicates two

distinct forms, viz. a large and a small Elephant.

9. The TiUa * represents an adult Elephant ; but the bone is shorter and broader

' Trans. Zool. Soc. vi. pi. 49. fig. 26. ' PI. XI. figs. 1-4.

" PL XII. fig. 1, and Trans. Zool. Soc. vi. pi. 48. fig. 22. * PI. XII. figs 2 & 3.

' PL X. figs. 7 & 7a. ' Pi. X. fig. 6, and PL XIII. figs. 2 & 3 ; see also page 57.

' PI. XIV. figs. 1, 2, 3. ' PI. XV. figs. 1 & 2.

VOL. IX.—PART I. November, 1874. Q
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than usually obtains in the recent species with articulating surfaces of the same dimen-

sions. The same is distinctly shown in the other long bones. Thus PI. XV. fig. 1 is

referable to a full-grown individual; and whilst considerably shorter than the tibia

of the Sumatran Elephant in the British Museum, its condyloid and astragaloid

aspects are rather larger. In characters it resembles the African, and in fact belongs

to the owner of femur PI. XIV. figs. 1 & 2, just referred to as that of the largest form.

10. The Fibula ' represents the extremities of individuals equal to the largest, inter-

mediate, and smallest forms, the two former claiming apparent distinctions in relation

to the contour of theii* distal extremities, whilst a very small entire bone is only 8 '6 inches

in length. The young and immature tibiae furnish also distinctions which, in the

absence of further specimens of the adult condition, need not be discussed.

11. The Foot-hones, considered individually and collectively, maintain all the differ-

ences akeady recorded as to the dimensions of individuals, even to a much greater

extent ; in fact there is a regular gradation in certain instances from the largest to the

smallest. The chief characters of the bones may be thus briefly summed up. Of the

carpus, the scaphoid ^ shows two series referable to a large and small animal, with points

apparently distinctive, the larger partaking of the African outline, and the smaller

simulating the Asiatic. The lunare ' represents three forms, the most remarkable as

regards dimensions being the very small specimen belonging to a foot found in situ ''.

It would seem that the African character pervades the largest, whilst the intermediate

and smallest forms have an Asiatic facies.

The pisiforme shows two old bones referable to the largest and intermediate forms ^,

with outlines similar and like the same in the African Elephant. The cuneiforms are

suggestive, the largest having much of the contour of the Asiatic, whilst the intermediate

and a pygmy bone have the broad ulnar aspects of the African ".

The magnum repeats the dimensions of large and small individuals, showing,

however, in all, this one peculiarity as compared with other elephants—to wit, in being

nan-ower bones.

The unciforme also displays three sizes ', with slight differences, chiefly in the relatively

greater breadth of the cuneiform-aspect of the intermediate form.

12. With reference to the Tarstis, the astragalus furnishes three forms, differing in

characters, especially the two larger, as well as in dimensions ^ The calcaneum

represents two forms ", differing in characters, but not much in size ; indeed one might

represent a small individual of the largest, and the other a full-grown Elephant about

the height assumed by Falconer and Busk for the Elephas melitensis. The other bones

of the tarsus indicate the presence of the large and intermediate forms '".

' PI. XV. figs. 4 & 8. ' PI. XYII. fig. 10, and woodcut, p. 67.

» PI. XVIII. figs. 1 & 4. • PI. XXI. fig. 1. ' PI. XVIII. figs. 3 i 6.

' In PI. XVIII. compare figs. 2 & 5 with figs. 9 & 8. ' PI. XVII. figs. 12 & 9, and PI. XXI. fig. 2.

' PI. XVI. figs. 1 & 3. and PI. X. fig. 10. » PI. XVI. figs. 4 & 5. '<> Sec PI. XVII.
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13. The metacarpal, metatarsal, and phalangeal confirm previous evidences with re-

spect to the extreme variability in size of equivalent bones \ Strange to say, however,

whereas the African type was most apparent in the longer bones of the largest, indeed, in

all the forms more or less, we have a leaning towards the Asiatic facies in the digits of

the former-, and African characters in the latter'' ; but there is such a commingling of the

two recent species even in the same bone, that it is extremely difficult to arrive at any

clear decision in relation to the skeleton generally as compared with any known species.

In computing the height and proportions of the Maltese fossil species by comparisons

with individual bones of the same length in recent Elephants, it has been apparent that

the former are relatively broader, with larger articulating surfaces. This is very evident

in the long bones of the largest form, which display these characters in a remarkable

manner, and proclaim the fact that, at best, it must be considered a small Elephant.

Consequently all the remains of the Maltese fossil species represented stunted forms,

varying between what appears to be an adult proboscidean, scarcely 3 feet in height,

up to a large form or species fully 7 feet at the withers. These, as far as I am enabled

to compute from the collection hitherto brought together, seem to be about the

maximum and minimum proportions, or almost.

The individual differences in height in the adult recent species seem to vary between

8 and 12 feet*; so that, relatively, the palaeontologist, in the absence of anatomical

distinctions, is allowed a broad margin on this head.

After a careful survey of almost every collection hitherto made of the remains of the

Maltese fossil elephants, it appears to me (1) that the incisive and molar teeth afford

good evidences of two species, and, as regards dimensions, they admit of a division into

large, intermediate, and small ; indeed, as regards the penultimate and last true molars,

there seems to me no difficulty in making out four varieties differing considerably in size

and to a slight extent in characters. (2) The bones of the cranium, as far as they admit of

distinction, show two forms differing in size. ( 3) There are two distinct forms represented

by the vertebrae, with a graduating intermediate series which almost runs into the largest

and smallest, the distinctions on this head being altogether in relation to dimensions, the

bones generally being too imperfect for further determinations. The atlas, however,

shows the characters of the African Elephant, the same obtainmg in a perfect seventh

cervical vertebra belonging to an Elephant of the same dimensions in the Zebbug

collection, and referable to the same small species to which Mr. Busk has given the

name of Elephas melitensis. (4) The long bones of the extremities display three

marked gradations as to dimensions ; whilst the bones of the feet demonstrate three

or four varieties as regards size. (5) With reference to the young and immature bones

generally, there are also clear indications of two species, a large and a small. By making

> Compare PL XIX. with PI. XX. .fe PI. V. = PL XX. figs. 8 & 9. ' PL XX. figs. 1 & 17.

« See Livingstone's ' Travels in South Africa,' p. 56 ; Tennent's ' Ceylon,' vol. iv. p. 291 ; Baker's ' Nile

Tributaries of Abyssinia,' p. 533, and ' Albert Nyanza,' vol. i. p. 275.

q2
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allowances for individual differences of age and sex, I believe that the bones of the

Maltese fossil elephants are divisible into three varieties and two well-marked species,

viz. a large and a small Elephant, the latter showing two forms represented by the

Elephas melitensis of Falconer and Busk, which may have seldom attained a height of 5

feet, and a diminutive or pygmy form named by Mr. Busk Elephas falconeri, the smallest

bones of which indicate an elephant about 3 feet in height. But there are intermediate-

sized bones which easily bridge over the differences between the latter and the Elephas

melitensis ; nevertheless Mr. Busk has pointed out characters appertaining to the two,

and is of opinion that they are distinct species'.

Finally the presence of a much larger species of Elephant among the Zebbug remains
has been clearly pointed out by Falconer and Busk ; but the bones were very fi-agmentary

and of little use for anatomical descriptions. It has been my good fortune to bring to-

gether abundant remains of apparently the same Elephant, the characters of which are

as minutely detailed in the preceding pages as it has been in my power to accomplish.

I believe they represent the entire dentition and osteology of the greater portion of the

skeleton of an Elephant of considerably smaller dimensions than the living species, and
seldom exceeding 7 feet in height, whilst the average height may have been between 6

and 7 feet. Thus, probably, the two species displaying the variability as to size which
we see common among heads of the two recent Elephants, often approached the limits

of each other's growth ; and, as otherwise there was not any very marked distinction, it

would be difficult to decide the proper place for such remains ; hence it may be that

here and there I have referred bones to the small species which belong to small-sized

individuals of the former. This, however, does not appear of much moment in com-
parison with the data descriptive of the molars and largest bones, which afford unquestion-

able evidence of a distinct species.

I have named the largest Elephant Elephas mnaidriensis, in consideration of the

circumstance that the gap, or rock-rent, from which I obtained the most perfect

specimens of its bony structure is situated close to the ruins of the Mnaidra temple, a
prehistoric and megalithic structure bearing evidences of the earliest human occupa-
tion of the Island of Malta.

DESCKIPTION OF THE PLATES.

PLATE I.

Figs. 1&2. Yirstxia\k-\nd.soxsoiElephas mnaidriensis oadiE.Tnelitensis: p. 8. Zebbug
Cave and Mnaidra Gap.

Figs. .3, 4, 5 & 6. Second or antepenultimate milk-molars of the Maltese Elephants

:

p. 11-12. Mnaidra Gap ; fig. 6, Benghisa Gap.

' Trans. Zool. Soc. vi. pp. 235 & 251.
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Figs. 7, 7 a. Crown and side \iews of a third or penultimate upper milk-molar of Elephas

melitensis : p. 14. Mnaidra Gap.

Figs. 8, 8 a. Crown and side views of the lower penultimate milk-molar of E. melitensis

:

p. 14. Benghisa Gap.

Fig. 9. Crown view of a lower penultimate milk-molar oiEleplias mnaidriensis (?): p. 15.

Mnaidra Gap.

Fig. 10. Crown view of the 4th milk-molar, upper jaw, oi Elephas melitensis: p. 18.

Mnaidra Gap.

Fig. 11. Crown view of the 4th milk-molar, upper jaw, of Elej)has melitensis Q. E.

falconeri) : p. 17. Benghisa Gap.

Fig. 12. Portion of right lower ramus (profile view of the same, PI. VI. fig. 2), with frag-

ment of tooth doubtfully referred to the penultimate milk-molar of Elephas

mnaidriensis: p. 16. Gandia Fissure.

Fig. 13. Crown view, upper jaw, referred to the penultimate milk-molar of ElepJuus

mnaidriensis : p. 16. Mnaidra Gap.

Figs. 14, 15, & 16. Views of lower milk-molars referred to the penultimate milk-molar

of ElepJias mnaidriensis : p. 16. Mnaidra Gap.

Fig. 17. Crown of an upper molar referred to the last of the milk-series of Elephas

melitensis : p. 18. Mnaidra Gap.

Fig. 18. Permanent tusks and fragment of upper tooth referred to the last milk-molar

oi Elephas melitensis : p. 18. Benghisa Gap.

PLATE II.

Figs. 1, 2. Fragments of upper and lower jaws containing penultimate milk-molars of

Elephas melitensis : p. 14. Mnaidra Gap.

Figs. 3, 3 a. Front and profile views of enamel-plates, shovnng sculpturings : p. 5.

Figs. 4, 4 a. Front and profile views of inner or ivory aspect of enamel plates : p. 5.

Fig. 5. Outer aspect of enamel plate, showing ridges and channellings : p. 5.

Fig. 6. Vertical section of enamel plates, showing the relative proportions of elements

of the crown : p. 6.

Fig. 7. Fragment of a much worn second upper true molar of Elephas mnaidriensis

:

p. 6. Mnaidra Gap.

Figs. 8, 8 a. Crown and side views of the anterior portion of a tooth referred to the

second true molar, lower jaw, of the Elephas melitensis: p. 25. Mnaidra

Gap.

Figs. 9, 9 a. Crown and side views of the anterior portion of a molar referred to the

first true molar of Elephas melitensis : p. 20. Mnaidra Gap.

Figs. 10, 10 a. Crown and side views of anterior portion of a molar referred to the last

true molar of Elephas melitensis : p. 32. Mnaidra Gap.
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PLATE III.

Fig. 1. Crown view referred to the second true molar of Mepfias mnaidriensis : p. 26.

Gandia Fissure.

Fig-. 2. Fragment of crown referable to second true molar, lower jaw, oi Ulejihas mnai-

driensis: p. 27. Mnaidra Gap.

Figs. 3, oa. Side and crown views, referred to the first upper true molar of Elephas mnai-

driensis: p. 22. Gandia Fissure.

Figs. 4, 4 rt, 4 b. Side, crown, and back views, referred to the upper last milk-molar of

Elejjhas mnaidriensis : p. 21. Mnaidra Gap.

Figs. 5, 5 a. Crown and back views of the last lower milk-molar of Elejihas mnai-

driensis: p. 22. Mnaidra Gap.

PLATE IV.

Fig. 1. Palatal region, showing last true molars of Ele]}has melitensis : p. 29. Benghisa

Gap.

Figs. 2, 2«. Side and crown views of the last upper milk-molar of EIej)has mnaidri-

ensis : p. 21. Mnaidra Gap.

Fig. 3. Crown view, referred to the last lower milk-molar of ElepJias melitensis : p. 20.

Benghisa Gap.

Figs. 4, 5. Crown views of lower first true molars of Ele2)has mnaidriensis: p. 22.

Gandia Fissure and Mnaidra Gap.

PLATE V.

Figs. 1 a, b. Rami referable to the same individual with second true molars of Elephas

melitensis: p. 25. Benghisa Gap.

Fig. 2. Crown view, refei-red to the lower first true molar of Elej)Jias melitensis (\E.

falconeri) : p. 20. Mnaidra Gap.

Fig. 3. C?) Third metacarpal of Elejjhas melitensis : p. 95. Mnaidra Gap.

Figs. 4, 5. First metacarpal, and its phalanx, of Elephas melitensis : p. 90. Mnaidra

Gap.

PLATE VI.

Figs, 1, 1«. Portion of right ramus, with last true molar in situ, of Elephas melitensis

:

p. 30. Benghisa Gap.

Fig. 2. Side view (crown aspect, see PI. I. fig. 12) of portion ofright ramus, with a tooth

doubtfully referred to the penultimate milk-molar of Elephas innaidriensis

:

p. 38. Gandia Fissure.

Fig. 3. Portion of left ramus holding a fragment of molar referred to the second true

molar of Elephas melitensis : p. 40. Benghisa Gap.
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Fig. 4. Portion of left ramus, showing the empty alveoli of two teeth referred doubtfully

to the last milk- and first true molar of Elephas melitensis : p. 39. Benghisa

Gap.

Figs. 5, 5 a. Side and crown views of a lower tooth referred to the first true molar of

DlejjJias melitensis : p. 20. Mnaidra Gap.

PLATE VII.

Fig. 1. Side view of a last upper true molar of Elephas mnaidriensis : p. 33. Mnaidra

Gap.

Figs. 2, 2 a. Crown and side views of a last lower true molar of Elephas mnaidriensis

:

p. 38. Mnaidra Gap.

PLATE VIII.

Figs. 1, 1«. Side and crown views of a last upper true molar of Elephas mnaidriensis:

p. 34. Mnaidra Gap.

Fig. 2. Side views of a fragment of a second (a) and an entire upper last true molar of

Elephas mnaidriensis : p. 33. Mnaidra Gap.

Fig. 3. Side view of the last upper true molar of Elephas mnaidriensis : p. 33. Mnaidra

Gap.

Fig. 4. Crown view of a fragment of a second upper true molar of Elepjias mnaidriensis :

p. 26. Mnaidi-a Gap.

Fig. 5. Crown view, referred to the first upper true molar o{ Elephas mnaidriensis : p. 22.

Mnaidra Gap.

Fig. 6. Condyle of a lower ramus: p. 36. Mnaidra Gap.

Fig. 7. Crown view of a last lower true molar of -Efe^^/ias ;«?iaJ(ZWe«s;'s: p. 34. Mnaidra

Gap.

Figs. 8, 8 a. Crown and side views of a last lower true molar of Elephas mnaidriensis

:

p. 33. Mnaidra Gap.

Fig. 9. Side view of a last lower true molar referred to Elephas mnaidriensis: p. 32.

Benghisa Gap.

PLATE IX.

Figs. 1, la, & 2. Left lower jaw and true molars in situ, with its crown view, and side

aspect of the right tooth of the same individual of Elephas melitensis:

p. 31. Mnaidra Gap. (1 E. falconeri, Busk.)

Figs. 3, 4. The posterior view of a first dorsal, and anterior view of a fourth dorsal

vertebra. These are included with theu" associated vertebrae in Plate XI.

fig. 9, and belonged to the same individual of Elephas melitensis : p. 46.

Mnaidra Gap. {^E. falconeri, Busk.)
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Figs. 5, 5a. Side and front views of head and glenoid fossa of a scapula, doubtfully

referred to the Proboscidea: p. 53. Mnaidra Gap'.

Figs. 6, 7. Heads of a second and third ribs of ElejjJias melitensis : p. 47. Benghisa

Gap. {IE. falconeri. Busk.)

PLATE X.

Fig. 1. Posterior aspect of the body of the first dorsal vertebra of E. mnaidriensis

:

p. 48. Mnaidra Gap.

Fig. 2. Head of a rib (fifth'?) of ^. mnaidriensis: p. 48. Mnaidra Gap.

Fig. 3. Head of a rib—one of the last six ribs of E. mnaidriensis : p. 48. Mnaidra

Gap.

Fig. 4. Posterior view of a middle dorsal vertebra (ninth?) of ^. mnaidriensis: p. 48.

Mnaidra Gap.

Fig. 5. Anterior aspect of a middle dorsal vertebra of E. melitensis : p. 47. Benghisa

Gap. [IE. falconeri, 'Rusk.)

Fig. 6. Distal epiphysis of the radius of .E. mnaidriensis: p. 56. Mnaidra Gap.

Figs. 7, la. Side and crown views of the head and portion of the shaft of the radius of

E. mnaidriensis : p. 54. Mnaidra Gap.

Figs. 9, 9 ff. Side and crown views of portion of an ulna of E. melitensis: p. 55.

Benghisa Gap.

Fig. 10. Upper surface of an astragalus of J^. me^;YeHS?s: p. 80. Mnaidra Gap.

PLATE XI.

Fig. 1. Side view of the head and portion of the shaft of a humerus of E. mnaidriensis

:

p. 51. Mnaidra Gap.

Figs, 2, 3. Side view of a head of a humerus and anterior portion of the glenoid fossa

of a scapula of the same individual of E. mnaidriensis : p. 52. Mnaidra Gap.

Fig. 4. Side view of the head of a humerus of E. melitensis: p. 52. Gandia Fissure.

Fig. 5. Anterior view of the head of a femur of ^. mnaidriensis: p. 58. Mnaidra Gap.

Fig. 6. Lower condyles of a femur of ^. mnaidriensis: p. 58. Mnaidra Gap.

Fig. 7. Third and fourth cervical vertebrae of the same individual of E. mnaidriensis:

p. 48. Mnaidra Gap.

Fig. 8. Side view of three middle dorsal vertebrae of the same individual of E. mnaidri-

ensis: p. 48. Mnaidra Gap.

F'g 9. Dorsal aspects of portion of the vertebral column from the first to the seventh

dorsal inclusive (the first and fourth of this column are shown, Plate IX. figs.

3 & '*:) of ^. melitensis: p. 46. Mnaidra Gap. {% E. falconeri. Busk.)

' A fragment of a scapula seemingly in no ways different from the above is figured and described by Mr.

Busk, Trans. Zool. Soc. vol. vi. p. 254, pi. 47. fig. 14.
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Figs. 10 & 10 a. Crown and side views of left lower jaw containing a molar referable to

the second true molar of E. mnaidriensis : p. 25. Bengbisa Gap.

Figs. 11-20. Fragments of tusks of Maltese fossil Elephants from all the ossiferous

deposits : p. 9.

Fig. 21. Distal epiphyses of the radius of Hippopotamus C?)
discovered in Gandia

Fissure, along with proboscidean remains referred to E. mnaidriensis. Gandia

Fissure.

Fig. 22. Portion of a trapezoid of Hiiipopotamus (V) found with remains of the fossil

Elephants in Mnaidra Gap. Mnaidra Gap.

PLATE XII.

Fig. 1. Head and portion of shaft of a humerus of E. melitensis: p. 50. Benghisa

Gap.

Figs. 2, 2 a, 3, & 3 a. Heads and glenoid fossae of scapulae of E. melitensis : p. 50.

Benghisa Gap.

PLATE XIII.

Figs. 1, 1 «, 1 b. Three views of an atlas oi E. melitensis: p. 46. Benghisa Gap.

Fig. 2. Distal epiphysis of the radius of E. melitensis : p. 55. Benghisa Gap.

Fig. 3. Distal epiphysis of the ulna of E. melitensis : p. 55. Benghisa Gap.

PLATE XIV.

Fig. 1. Upper portion of a femur of ^. mnaidriensis: p. 58. Mnaidra Gap.

Figs. 2, 2 a. Lower condyles of the opposite femur of the same individual of E. mnaidri-

ensis: p. 59. Mnaidra Gap.

Figs. 3, 3«. Greater portion of a femur, with its condyles, of E. melitensis: p. 59.

Benghisa Gap.

PLATE XV.

Fig. 1. Tibia of ^. mnaidriensis: p. 61. Mnaidra Gap.

Fio-s. 2, 2 a. Side view and articular surface of the lower extremity of a right tibia

of possibly the same individual as fig. 1 : p. 62.

Fig. 3. Condyloid cups of a tibia of ^. mnaidriensis: p. 61. Mnaidra Gap.

Fig. 4. Distal extremity of a fibula of E. mnaidriensis : p. 64. Mnaidra Gap.

Fig. 5. Distal extremity of a fibula of E. melitensis : p. 64. Mnaidra Gap.

Fig. 6. Patella oi E. melitensis: p. 65. Benghisa Gap.

Figs. 7, 8. Patellae oi E. mnaidriensis: p. 65. Mnaidra Gap.

Ficfs. 9, 9 a. Side and profile views of portion of the os innominatum of E. melitensis

:

p. 49. Benghisa Gap.

Fig. 10. Stylo-hyoid of E. melitensis : p. 45. Benghisa Gap.

VOL. IX.—PART I. November, 1874. R
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PLATE XVI.

Fig. 1. Asti-agalus of ^. mnaidriensis : p. 79 (belongs to Plate XV. fig. 1). Mnaidra

Gap.

Fig. 2. Astragalus of -E. mnaidriensis: p. 80. Mnaidra Gap.

Fig. 3. Astragalus of E. melitensis : p. 81 {E. falconeri. Busk). Mnaidra Gap.

Fig. 4. Calcaneum referred to E. mnaidriensis : p. 82. Mnaidra Gap.

Fig. 5. Calcaneum of E. melitensis : p. 82. Benghisa Gap.

PLATE XVII.

Fig. 1. Naviculars of ^. mnaidriensis: p. 83. Mnaidra Gap.

Fig. 2. Posterior aspect of an external cuneiform of E. mnaidriensis : p. 86. Mnaidra

Gap.

Fig. 3. Anterior aspect of a middle cuneiform of E. mnaidriensis : p. 87. Mnaidra

Gap.

Fig. 4. Metatarsal aspect of a cuboid of E. mnaidriensis : p. 84. Mnaidra Gap.

Fig. 5. Posterior aspect of a cuboid of E. melitensis : p. 85. Benghisa Gap.

Fig. 6. Internal cuneiform of E. melitensis : p. 88. Benghisa Gap.

Fig. 7. Eight naviculare (immature ?) : p. 83. Mnaidra Gap.

Fig. 8. Right naviculare (immature X) : p. 83. Mnaidra Gap.

Fig. 9. Left unciforme (upper aspect) of -B. melitensis: p. 74. Gandia Fissure.

Fig. 10. Left scaphoid of E. mnaidriensis : p. 66. Gandia Fissure.

Fig. II. Right trapezoid oi E. melitensis: p. 72. Mnaidra Gap.

Fig. 12. Right unciforme oi E. mnaidriensis: p. 73. Mnaidra Gap.

Fig. 13. Internal surface of left magnum of ^. mnaidriensis: p. 72. Mnaidra Gap.

Fig. 14. Internal surface of left magnum oi E. melitensis: p. 73. Mnaidra Gap.

PLATE XVIII.

Fig. 1. Left lunare, lower surface, of ^. mnaidriensis: p. 68. Mnaidra Gap.

Fig. 2. Side view, showing lunare facets of right cuneiform of ^. mnaidriensis: p. 69.

Gandia Fissure.

Fig. 3. Outer aspect of left pisiforme of ^. mnaidriensis: p. 71. Mnaidra Gap.

Fig. 4. Lower surface of right lunare oi E. melitensis: p. 68. Benghisa Gap.

Fig. 5. Side view showing lunare facets of a left cuneiform oi E. mnaidriensis: p. 69.

Gandia Fissure.

Fig. 6. Outer aspect of a right pisiforme of E. melitensis : p. 72. Mnaidra Gap.

Fig. 7. Upper surface of cuneiforme of E. melitensis (? E. falconeri. Busk) : p. 70.

Benghisa Gap.

Fig. 8. Upper surface of right cuneiforme of E. melitensis : p. 70. Benghisa Gap.

Fig. 9. Upper surface of right cuneiforme of .B. melitensis: p. 70. Benghisa Gap.
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PLATE XIX.

Fig. 1. Left cuneiforme of E. mnaidriensis : p. 89. Gandia Fissure.

Fig. 2. Left first metacarpal and its phalanx of E. mnaidriensis : p. 90. Mnaidra Gap.

Fig. 3. The fourth metacarpal, right side: p. 99. »

Fig. 4. The third metacarpal oiE. melitensisl : p. 95. Benghisa Gap.
J

^™^ individual.

Fig. 5. Ungual phalanx of first metacarpal of jE. mKaz(Z>7ews/s
C?) : p. 90. Mnaidra Gap.

Fig. 6. Left fourth metatarsal ?
: p. 100. l Same indi-

Fig. 7. Left third metatarsal (?-£?. ya/cowen", Busk): p. 96. Benghisa Gap. j vidual.

Fig. 8. Left distal phalanx, first metatarsal, of E. melitensis (1) : p. 92. Mnaidi'a Gap.

Fig. 9. Eight first metacarpal or metatarsal of E. melitensis (]) or E. falconeri {}).

Mnaidra Gap.

Fig. 10. Right third metacarpal of E. mnaidriensis : p. 95. Mnaidra Gap.

Fig. 11. Right fifth metacarpal oi E. mnaidriensis: p. 103. Mnaidra Gap.

Fig. 12. Left fifth metacarpal of .E. melitensis: p. 103. Mnaidra Gap.

Fig. 13. First phalanx, left side, of the fifth metatarsal of E. mnaidriensis (1) : p. 105.

Mnaidra Gap.

Fig. 14. Left ungual phalanx (?), fifth metacarpal, of E. mnaidriensis (I) : p. 104. Mnaidra

Gap.

Fig. 15, First phalanx, right side, of the fifth metatarsal of E. melitensis (J) : p. 105.

Mnaidra Gap.

PLATE XX.

Figs. 1, Iffl and J. First metatarsal, left side, with its phalanx, of ^. mMa^ein'eMszs : p. 91.

Mnaidra Gap.

Fig. 2. First metatarsal, left side, of -E. me^^Yews^s: p. 91. Mnaidra Gap. (IE. falconeri,

Busk.)

Figs. 3, 3 a. Second metatarsal, left side, of E. melitensis : p. 94. Mnaidra Gap.

Fig. 4. Right fourth metatarsal of E. mnaidriensis : p. 99. Mnaidra Gap.

Figs. 5, 5 a. Left second metatarsal of E. melitensis : p. 94. Mnaidra Gap.

Fig. 6. Right fourth metatarsal of E. melitensis: p. 100. Mnaidra Gap.

Fig. 7. Dorsal aspect of fifth left metatarsal of E. mnaidriensis : p. 104. Mnaidra Gap.

Fig. 8. Phalanges of third left metacarpal: p. 96. \ Same individual of E. mnaidri-

Fig. 9. Phalanges of fourth left metacarpal : p. 101. J ensis.

Fig. 10. First phalanx of fifth left metacarpal of ^.mnfflz(Zn'e«s?s: p. 104. Mnaidra Gap.

Fig. 11. First phalanx of fifth left metacarpal] oi E, melitensis: p. 106 {% E. falconeri.

Busk). Benghisa Gap.

Fig. 12. Proximal and second phalanges of the second left metacarpal of ^. mnaidri-

ensis : p. 97. Mnaidra Gap.

Fig. 13. First phalanx of foui'th right metacarpal oi E. mnaidriensis : p. 101. Mnaidra

Gap.
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Fig. 14. First phalanx of the second, or else the first phalanx of the fifth, metacarpal

of ^. melitensis: p. 105 {\E.falconeri, Busk). Benghisa Gap.

Fig. 15. Doubtfully, the proximal and second phalanges of the fourth metacarpal of

E. mnaidriensis: p. 101. Mnaidra Gap.

Fig. 1 6. The first phalanx of the third metacarpal of E. melitensis {% E. falconeri. Busk)

:

p. 96. Mnaidra Gap.

Fig. 17. Plantar aspect of the first phalanx of the second metatarsal of ^. melitensis'i:

p. 93. Mnaidra Gap.

Fig. 18. Sesamoid referable to third metacarpal,

Fig. 19. Sesamoid referable to second metacarpal,

Fig. 20. Sesamoid referable to fifth metacarpal.

Fig. 21. Sesamoid referable to third metatarsal,

Fig. 22. Sesamoid or else ungual phalanx (1) referable to fifth metatarsal of E. mnai-

driensis et melitensis: p. 106. From Mnaidra and Benghisa Gaps and

Gandia Fissure.

PLATE XXI.

Fig. 1. Left lunate.

Fig. 2. Left unciforme.

Figs. 3, 3 a. First metacarpal.

Figs. 4, 4 a. Second metacarpal.

Figs. 5, 5 a. Fourth metacarpal.

Fig. 6. Fifth metacarpal.

Fig. 7. Sesamoid.

Fig. 8. Head of young scapula: p. 53.

Figs. 9, 9 a. Young humerus of fig. 8.

Figs. 10, 10 a, 10 h. Ulna and radius of fig. 9.

Figs. 11 and 12. Portion of an arch of a dorsal vertebra and rib of a young elephant.

Benghisa Gap.

Fig. 13. Tibia referable to the same individual as fig. 8: p. 63. Benghisa Gap.

Figs. 14, 14ff. Young tibia of ^. melitensis (1) : p. 63. Benghisa Gap.

Figs. 15 a, b, c. Youthful radius: p. 56. Benghisa Gap.

F'igs. 16, 16 a. Young ulna of E. mnaidriensis (1) : p. 57. Mnaidra Gap.

Fig. 17. Ulnar fragment of young of E. melitensis {V) : p. 57 (1 -E. Falconeri, Busk).

Gandia Fissure.

Fig. 18. Upper portion of femur of a young elephant {E. melitensis \) : p. 60 (? E. fal-

coneri, Busk). Mnaidra Gap.

PLATE XXll.

Map of the Maltese Islands.

Of the same individual of E. melitensis : p. 75 (1 E.

falconeri. Busk). Benghisa Gap.

1

Same individual: pp. 53 & 57. Ben-

ghisa Gap.
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11. A List of the Birds known to inhahit the Philippine Archipelago. By Arthur,

YiscQUTitWALD'EN, F.B.S., Preside7it of the Society.

Read June 3rd, 1873.

[Plates XXIII.-XXXIV.]

In the month of December 1871 and the first three months of the following year some

of the principal islands of the Philippine archipelago were visited by Dr. A. Bernhard

Meyer, the well-known German naturalist. During that short p.-^riod this indefatigable

collector obtained a large series of ornithological specimens, representing ninety-six

species. The islands visited by him were Luzon, Negros, Zebu, Cuyo, and Guimaras,

the last being a small island adjoining the southern coast of Panay, and lying in the

channel which separates Panay from Negros. Hitherto most of the authentic so-called

Philippine specimens of birds contained in European collections have been procured in

Luzon, collected at no very great distance from the town of Manilla, its capital ; and

nearly all the zoological travellers who have visited the Philippines have confined their

researches to the vicinity of that town. It follows, consequently, that " the Philippines,"

so frequently occurring as a geographical expression in our lists, from the days of Brisson

to the recent date of Mr. G. R. Gray's ' Hand-list,' must be taken to mean the coimtry

adjacent to the toMTi of Manilla. To this rule Sonnerat is an exception.

After residing at Manilla, and forming collections in the interior of Luzon, Sonnerat

visited Antigua, the capital of the island of Panay, and then Zamboanga the chief

Spanish settlement in the large island of Mindanao. Panay does not seem to have been

revisited by any ornithologist'; but in 18-39, D'Urville's second expedition in the

' Astrolabe ' remained two months at Zamboanga, and obtained a few zoological

specimens.

It is possible that the late Mr. Hugh Cuming may have visited all these localities

and many others during his long residence in the Philippines ; but as his large

collection of birds was broken up without being catalogued, and as they were brought

to Europe at a time when geographical distribution attracted less attention than now,

we possess no published record of the exact localities where his specimens were obtained I

After Sonnerat fifty-eight years appear to have elapsed before the Philippines were

' At least there does not appear to be any pubHalied record of Panay having been again visited, although

Mr. Cassin (U.S. Expl. Exped. p. 143) certainly enumerates an example of Irena ci/anogastra as having been

obtained in this island.

' A large portion of his ornithological collection was made in the southern part of the island of Luzon (c/.

P. Z. S. 1839, p. 93) ; but it has since become scattered, and the origin of many of the individual specimen.s

cannot now be identified.
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again visited by an ornithologist, when in 1829 Kittlitz touched at Manilla, and there

procured several undescribed species. Since that date Manilla has been visited from

time to time by different travellers and exploring-expeditions, and new species have

been obtained, which on being brought to Europe have been described and named '. In

1871 new ground was broken by Mr. L. C. Layard, who made a small collection of

birds in the islands of Negros and Guimaras ^ ; and, lastly. Dr. A. Bernhard Meyer has

explored the equally unknown island of Zebu. Dr. Meyer having with great courtesy

placed the bulk of his collection at my disposal, it was my original intention to have

confined myself to a bare catalogue of its contents ; but, it having been suggested to me
that a complete list of the known Philippine " birds would prove more generally useful,

and would supply a want much felt in the ornithological literature of the Indian region,

I have ventured, with much diffidence, to prepare this catalogue of authentic Philippine

birds. It is true that a valuable list of the Philippine birds has already been published

(in 1866) by Dr. Eduard v. Martens ', from which I have derived the greatest assistance ;

still in it several authentic species are omitted, in some instances titles belongmg to the

same are treated as belonging to distinct species, and, moreover, some new species have

been discovered and described since Dr. v. Martens wrote. Nor in the somewhat intri-

cate synonymy is the subject in all instances exhaustively dealt with ; and it has been

one of my objects to endeavour to fix on a firm basis the nomenclature of all the birds

known to possess a Philippine origin.

The literature of the subject practically commenced with Brisson ^, who in his well

' For a fuU account of the principal ornithological collectors in the PhUippiaes, cf. Dr. v. Martens, Joum. f.

Orn. 1866, p. 5.

= Cf. Ibis, 1872, p. 93.

' I restrict the term Philippines to that group of islands which is separated from Northern Borneo by the Ba-

labac Strait and the Sea of Mindoro, exclusive of the Sooloo archipelago, and from Celebes by the Sea of Celebes.

It may be necessary when the fauna of the Sooloo archipelago is better known, to include it also within the

Philippine area ; but, on the other hand, when the fauna of the island of Palawan has been investigated, that

may have to be separated from the Philippine area. The positions both of Palawan and of the Sooloo Islands

(at present aU but zoological blanks) are of the highest geographical interest ; for Palawan, stretching out for

260 miles, unites the northermost point of Borneo to Luzon through the Calamines, while the island of Mindoro,

and the islands of the Sooloo archipelago form a succession of connecting links between Mindanao and the

most north-east point of Borneo.

' Jouru. f. Orn. 1866, pp. 8-31.

' No titles were founded on the Jesuit Camel's well-known paper, " De Avibus Philippensibus." The foEow-

ing is a list of the principal authors who have written on PhQippiue ornithology :

—

Bkmson, M. J. Ornithologia (1760).

SoNNEKAT. Voy. a la NouveUe Guinee (1776).

VisoKS. P.Z.S. 1831.

V. Kittlitz. Memoires presentea k PAcad. Imp. Sc. de St. Peterab. vol. ii. (1833). Kupfertafeln z. Naturgesch.

d. Vogel (1832-33). Lutke, Voy. autour du Monde (Postels), vol. iii. (1836).

J. F. Metkn. Nov. Act. Acad. C. L. C. Nat. Cur. vol. xvi. suppl. prim. (1834).

Eydoux et SouiETEi. Voy. autour du Monde sur la Bonite. Zoologie, vol. i. (1841).
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known work published original descriptions of many species said to have been obtained

in the Philippines. Most of these are true Philippine species ; but several of them

were obtained in other parts of the world, and have no claim to a Philippine habitat.

The next, and certainly the most important, writer was the French traveller

Sonnerat. He described and figured sixty-five species as having been obtained by him

when in the Philippines ; but recent researches tend to prove that only thirty are

inhabitants of that archipelago. Several of his species remain to this day undetermined

;

yet the descriptions and figures were probably taken from actual specimens ; for,

although frequently most inaccurate in the localities assigned, Sonnerat does not ap-

pear, like Levaillant, to have wilfully described manufactured species or given false

habitats. Besides the species made known in his ' Voyage to New Guinea,' Sonnerat

brought to Paris several Philippine specimens, which were subsequently described by

Buffon or by Montbeillard, and figured by D'Aubenton. On many of the Brissonian

descriptions Linneeus founded titles ; and to nearly all the plates in Sonnerat's work

Scopoli, and after him Gmelin, gave binominal designations ; while some of the species

described in the'Histoire Naturelle,' or figured in the 'Planches Enluminees,' received

names from either Ludwig Statins Miiller, Gmelin, or Latham, and in some cases from

all of these writers. Subsequent authors generally named the species they described

;

and consequently little diificulty is encountered in the endeavour to recognize their

species.

The first and only attempt to construct a complete list of the Philippine avifauna

was made by Dr. v. Martens, to whom I have already alluded. That learned naturalist

enumerates 194' species. From these I have been obliged to deduct 24,—4 from

being undeterminable, 7 because they are not found in the Philippines, 2 because the

Philippine habitat is not satisfactorily established, and 11 because they bear as distinc-

tive titles the synonyms of species already catalogued under other titles.

Thus the list is reduced to 170 species, to which I have been able to add only 49,

making the number of authentically known Philippine birds 219. This number is

small, and may be eventually increased when the archipelago has been more completely

investigated. Yet it may be fairly doubted whether the Philippines will ever be found

to be so rich in species as the remainder of the Indo-Malayan subregion. Our know-

ledge of this avifauna is not sufficient to support any general conclusions ; but enough

is known to establish the fact that the Philippine archipelago, like Celebes, is a border

Peaie. Zool. Un. St. Expl. Exped. 1st edition (1848).

jAcauiNOT et PuCHEEAir. Voy. au Pole Sud sur I'Astrolabe et la Zele'e. Zoologie, vol. iii. (1853).

Cassin. Unit. St. Expl. Exp. Ornith. 2nd edition (1858).

E. v. Mabtens. Preussische Exped. nach Ost-Asien. Zool. (1865). Jonrnal fur Ornithologie (1866).

Wauden & Lataed. Ibis, 1872, p. 93.

' The numbering reaches to only 192 ; but Dasyhplms nmiwji, although catalogued, is not numbered, and

the number 154 is repeated.

s2.
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land, linking, as it were, the Papuan and Indian regions. As we quit the mainland of

the Indian region in the south-east, it is well known that the Indo-Ethiopian types

diminish in number ; and in the Philippines, as in Celebes, they may be said to be at

their minimum. But along with them many Indo-Malayan types also disappear from

both these insular areas ; while, on the other hand, they are replaced by peculiarly

Papuan generic forms, and by a few peculiar forms not in numbers sufficient to balance

the absence of the Indo-Ethiopian and the Indo-Malayan. We consequently find an ornis

more anomalous in its admixture of forms, but poorer as regards species. So far as we

know, it may be asserted that, after Celebes, the Philippine archipelago is the least rich

in Indian genera and species of all the subareas of the Indian region; while, like

Celebes, it is stamped with a marked Papuan character by the presence of Cacatua and

Megapodius, and by its richness in members of the Psittacidce, Alcedinidm, and

Columbidce.

A glance at the table below will show the dearth existing in the Philippines of Indo-

Malayan forms. Nine of these absent genera occur in Celebes, while the remaining

sixty genera are wanting in both areas. On the other hand, thirty Indo-Malayan genera

wanting in Celebes occur in the Philippines.

Table I,—Sho^i
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peculiar to the island. Not one single species is common to the Philippines and

Celebes which does not at the same time possess a more extended range ; and Prioni-

turus is the only genus which is common to the two areas and unknown to extend

beyond. The Papuan affinities of the Philippine ornis are only generic ; for no

Philippine species with a Papuan range occurs which does not also range into other

areas. On the other hand, the great bulk of Philippine birds, exclusive of the Palse-

arctic (which are nearly all migratory forms), are Indo-Malayan in character ; but here,

again, the Indo-Malayan affinities are mostly generic, and not specific—a result easily

explained by the fact that, of the 150 Philippine species belonging to the Rapaces,

Picarise, Passeres, and Columbse, 9G are peculiar to the archipelago.

The table annexed shows that the whole of the Philippine members of the families

Psittacidoe, Cuculidce, Bucerotidce, Pittidce, Irenidce, Paridce, Meliphagidw, Nectariniidce,

and Bicruridce are peculiar to the archipelago, while the greater proportion of the

Strigidce, Picidm, Alcedinidw, Canijiephagidm, Muscicapidw, Brachypodidce, Corvidw,

TreronidoB, and Golumbidm are also unknown beyond its limits.

Table II.—Showing by Families the proportion of Species peculiar to the

Philippine Islands.

Number of Number
Families. Species. peculiar.

Psittacidae "
. . 9 . . . . 9

Falconidse 15 .... 4

Strigidse 4 .... 3

Picidae 6 .... 5

Trogonidfe I .... I

Meropidae 2 .... I

Coraciidse 1 ....
AlcedinidsB 13 .... 7

Capitonidse 2 ....
Cypselidse 2 .... 1

Caprimulgidse 3 .... 3

Cucididae 9 .... 9

Bucerotidse 4 .... 4

Laniidae' 3 .... 1

Artamidse 1 ....
Campephagidae 6 .... 4

Dicruridae 2 .... 2

Muscicapidae 6 .... 4

Hinmdinidse 2 ....
Oriolidae 2 .... 2

Turdidffi 2 ....
Pittid* . . . . 2 .... 2

Crateropodidae 2 ....
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Number of Number
Families. Species. peculiar.

Irenidse 1 .... 1

Brachjrpodidae 4 .... 3

Saxicolidse 5 .... 2

Sylviidse
• ... 6 .... 4

Motacillidae 4 .... 1

Paridae 1 .... 1

Meliphagidse 1 .... 1

Nectariniidae 4 .... 4

Certhiidse 1 .... 1

Corvidfe 1 .... 1

Stumidse 4 .... 3

FringillidEe 1 ....
Ploceidffi 4 .... 3

Ti'eronidse 10 .... 7

Columbidae 4 .... 3

Gouridse 4 .... 1

Phasianidse 1 ....
Tetraonidse 2 .... 1

Turnicidse 1 .... 1

Kollulid* 1 .... 1

Megapodiidae 1 ....
Charadriidse 8 ....
Glareolidse 1 ....
Gallinulidae 4 .... 1

EallidiB 8 .... 2

Paridfe 1 ....
Scolopacidse 9 ....
Ardeidse 11 .... 1

Anatidse 4 .... 2

Procellariidse 1 ....
Laridse 5 ....
Podicipidse 1 .... 1

Pelecanidse 6 ....
Plotidse 1 ....

By the subjoined table (Appendix), showing the geographical distribution of all

the known Philippine species, it will be seen that 11 of the genera are peculiar, namely

Pseudoptynx, Lasylophus, Lepidogrammus, Penelopides, Psendolalage, Zeocephns, Bhab-

dornis, Sarcops, Phaphitreron, Ptilocolpa, and Amaurorms.

It will be further observed that the precise habitat of 57 Philippine birds remains

still unrecorded, and that out of the total number of Philippine species 91 are recorded

from Luzon alone. Of the 102 species known to inhabit other islands of the archipelago,

40 possess also a Luzon habitat. If we assume, which we may fairly do, that the 57
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species classed under the general term of Philippine in the table are nearly all, if not
all, inhabitants of Luzon, the total number of species known to inhabit that island will

be 190. The number of species known to inhabit the remaining- islands is given at the

bottom of their respective columns, the incompleteness of our knowledge with regard

to them being illustrated by the small total of 19 representing the number of authentic

species in the large and important island of Mindanao, and also by the entire and
enforced omission of many other large islands. Of Mindanao, with an estimated area

of 36,000 square miles, the few species we know come from the immediate neighbour-

hood of Zamboanga. Of Luzon, the whole of the island north of Manilla has yet to be

explored. The islands of Palawan, Mindoro, Samar, Leyte, Masbale, Bohol, the

Calamines, and the multitude of smaller islands are almost absolutely unknown.
As might be anticipated from analogy with other isolated areas, some of the Philip-

pine islands, although only separated by narrow seas, possess species peculiar to them-

selves. Although well defined, these are strictly representative forms. Those that are

known are given below; and doubtless many more cases of representation will be

discovered when the islands have been more thoroughly explored.

Table III.—Showing the Representative Forms which are known to inhabit

the Philippines only.
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PSITTACI.

PLYCTOLOPHID^.

Cacatua, Vieillot.

1. *'CaCATUA H^MATUEOPTGIA.

Cacatua minor, Brisson, Orn. iv. p. 212, no. 11, "Philippines/'

Le petit Kakatoes a bee couleur de chair, Buffon, Hist. Nat. vi. p. 96 [pair, non indie.)

.

Petit Kakatoes des Philippines, D'Aubenton, PI. Enl. 191.

Psittacus haemaiuropygitis, L. S. Miiller, S.N. Suppl. p. 77, no. 51 (1776) ex Buffon; Walden &

Layard, Ibis, 1872, p. 96.

Psittacus pMHppinarum, Gm. S.N.i. p. 331, no. 95 (1788) ex Brisson; O. Finsch, Monogr. Papag.

i. p. 310; V. Martens, J. f. O. 1866, p. 21, no. 112.

Lophochroa minor (Briss.), O. Finsch, Nederd. Tijdschr. Dierk. Berigten, 1863, p. xxiii, " Luqon."

Hah. Luzon, Guimaras, Negros {Meyer).

No discernible distinction between the sexes, except that in the male {fide Meyer)

the wing exceeds by about half an inch that of the female.

Dr. B. Meyer has kindly obliged me ^vith the following remarks:—'-The Philippine

Cacatua is unUl on all the different islands I visited. All my specimens were shot in

the forest. It abounds on Luzon, Guimaras, Negros, in the forests; there I saw it

myself; but I do not doubt it will be the same on the other islands,"

PSITTACID^.

Peionitueus, Wagler.

2. * Peionitueus discueus.

Psittacus discurus, Vieillot, Gal. des Ois. i. p. 7, pi. 26, "Mindanao" (1825)'.

Psittacus spatuliger ( ? ), Bourjot, Perr. pi. 53, "Mindanao" (1837-8).

Pionias discurus (VieUl.), O. Finsch, Monogr. Papag. ii. p. 401.

Urodiscus discurus (Vieill.), G. E. Gray, Hand-list, no. 8047, "Philippine Isl."

Urodiscus spatidiger (Bouijot), G. R. Gray, torn. cit. no. 8048, "Manilla."

Hob. Luzon, Guimaras {Meyer) ; Mindanao {Cuming).

An example from Guimaras ( ? fide Meyer) has the top and back of the head turning

to blue, as in the male, and closely resembles a male fi-om Luzon.

A Luzon individual ( <? fide Meyer) has the entire body-plumage bright yellow-green

without any traces of blue or verditer about the head. All the lateral rectrices have a

• Species with an asterisk prefixed are peculiar to the Philippines.

' Dr. 0. Finsch {I. c.) gives 1834. 1825 is the date on the titlepage of the first volume ; but as the work

appeared in parts, the date of the second part is probably earlier than even 1825. The plate is quoted in the

Tableau Encyclopedique, vol. iii. p. 13G9, published in 1823.
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broad deep-blue terminal band, much fresher and more intense in colour than in the

adult male. Wing slightly shorter ; but naked shafts of middle rectrices quite as long

as in the adult male. Seemingly first plumage.

Another from Luzon
( ^ fide Meyer), in the same uniform light green plumage, but

with the blue of the terminal caudal band less intense, the wing much shorter, and the

shafts of middle rectrices naked only on one side, the naked part not exceeding a

quarter of an inch. A still younger bird.

In an old Guimaras male the naked shafts measure an inch only, instead of two and

a half or three inches.

If all these examples are correctly sexed, the adult male and female plumages do

not differ.

I agree with Dr. O. Finsch (torn. cit. p. 404) in uniting P. discurus and P. spatuliger.

Tanygnathus, Wagler.

8. * Tantgnathus luconensis.

Psittacus lucionensis, Brisson, Orn. iv. p. 295j no. 41^ " Lucjon."

Psittacus lucionensis, Linn.j S.N. i. p. 146, no. 31 (1766), ex Briss.

La Perruche de I'isle de Luqon, Sonnerat, Voy. Nouv. Guin. p. 80, pi. 44.

La Perruche aiix ailes chamarees, BufFon, Hist. Nat. vi. p. 151.

Perroquet de I'isle de Luqon, D'Aubeut. PI. Enl. 287.

Psittacus marginatus, L. S. MuUer, S.N. Suppl. p. 77, no. 54 (1776), ex Buffon.

Psittacus gala, Bodd. Tabl. PL Enl. p. 17 (1783) ex D'Aubent.

Psittacus pileatus, Scopoli, Del. Fl. Faun. Insubr. ii. p. (85) 86, no. 21 (1786), ex Sonn.

Psittacus olivaceus, Gm., S.N. i. p. 326, no. 76 (1788), ex BufFon.

Psittacus marginatus, Gm., torn. cit. p. 324, no. 71 (1788), ex Sonn.

La Perruche aux ailes chamarees, Le Vaillant, Perr. pi. 60.

Psittacus phrtjffius, Sbaw, Gen. Zool. rai. pt. 21. p. 421 (1811), ex Le Vaillant.

Eclectus luconensis (Linn.), O. Finsch, Monogr. Papag. ii. p. 362.

Tanygnathus muelleri, ap. Walden & Layard, Ibis, 1872, p. 95, " Negros."

Hab. Luzon, Guimaras (Meyer) ; Negros (L. C. Layard).

An old male from Guimaras, with the whole head, the nape, and cheeks blue, has the

uropvgium green without a trace of blue.

A Luzon female {fide Meyer) has the forehead, crown, and cheeks green, and only

the back part of the head and the nape blue, a verditer shade on the uropygium. A
Luzon male {fide Meyer) exactly resembles the last, but has the middle of the back blue

like the nape. Dimensions in all three alike.

Cyclopsitta, Hombron & Jacquinot.

4. * Cyclopsitta lukulata.

Petite Permche a collier de I'isle de Luqon, troisieme espece, Sonn. Voy. Nouv. Guin. p. 77, pi. 39.

Psittacus lunulatus, Scopoli, Del. Fl. Faun. Insubr. ii. p. 86, no. 24 (1786), ex Sonn.
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Psittacus torquatus, Gm. S.N. i. p. 351, no. 134 (1783), ex Sonn.; Lear, lUustr. Psitt. pi. 40.

Psittacus loxia, Cuv. Mus. Paris, Lesson, Tr. p. 204, " Manilla," adult (1831) ; Pucherau, Rev. Mag.

Zool. 1853, p. 163 ; Bourjot, torn. cit. pi. 94.

Psittacula squamo-torquata, Bourjot, Perr. pi. 97 (1837-8), ex Lear.

Cyclopsitta loxia (Cuv.), Bp. Eev. et Mag. Zool. 1854, p. 154.

Psittacus lunulata et loxias, O. Finsch, Monogr. Papag. ii. pp. 616, 618; v. Martens, J. f. O. 1866,

p. 21, nos. 118, 117; G. R. Gray, Hand-list, nos. 8377, 8376.

Psittacula lunulata, Gray, Schlegel, Mus. Pays-Bas, Psittaci, p. 72.

Hab. Luzon, both forms {Meyer) ; Mindanao, both forms
(
Cuming).

P. lunulatus. Scop., and P. loxia, Cuv., are treated of as two distinct species by Dr.

O. Finsch in his admirable monograph {I. c), but seemingly with some doubt, and

chiefly on the ground that he had failed to find, among the numerous examples he

had examined, a single individual in a transition phase,—that is, combining partly the

distinctive characters of both. Yet as far back as 1853 Dr. Pucheran, in one of his

valuable essays on the types contained in the Paris Museum (I. c), more than suggested

that P. loxia, Cuv., was the same bird as P. torquatus, Gm. (=P. lunulatus. Scop.).

Cuvier's type, it seems, did display, along with the blue collar ', a few feathers, " pretes

a disparaitre," with yellow crescents bordered with black. Professor Schlegel {I.e.)

without hesitation unites the two species.

From a note on the label of a Luzon example of true P. loxia, Cuv., marked thus by

Dr. Meyer " Psittacula lunulata (not loxias, which is the ^ of lunulata)," it is to

be inferred that Dr. Meyer considers that the two forms constitute one species. The

mode of expression used is, of course, not accurate ; for the individual thus noted is

actually P. loxia, Cuv. ; and there is evident confusion in the application of the

masculine symbols. But the Doctor's meaning is probably that the blue-collared bird

is the male of the necklaced form. Of five examples, three, with blue collars, are

marked as males ; one with a lunated collar and uropygium is also marked as a male

;

and the fifth, also with a lunated collar, as being a female. This last has the crescentic

markings on the lower back faintly indicated ; the three blue-collared individuals

do not exhibit a trace anywhere.

From Dr. Meyer's specimens and Dr. Pucheran's remarks on Cuvier's type, the

following conclusions may therefore be arrived at :—first, that the blue collar is indica-

tive of the adult male ; secondly, that young males possess the necklaced collar, and

present crescentic markings on the lower back ; thirdly, that females do wear the

same plumage as young males. There is, however, no positive evidence to prove that

adult females do not put on the garb of adult males, although Dr. Meyer's somewhat

confused note makes it likely that they do not.

' Dr. Pucheran does not mention the blue collar in so many words ; but he refers to the individual as

Cuvier's type, and that is described by Lesson {I. c.) as having the tour de la gorge bleu. Indeed the. blue

collar is the distinctive character of P. loxia, Cuv,
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The length of the wing in one young male is greater than in the three adult males,

as herewith shown.

1. (J adult. 3-87; iris yellow-brown {Meyer) : P. loxia, Cuv.

2. S adult. 3-87 : P. loxia, Cuv.

3. (J adult. 3-86.

4. $ juv. 400

;

P. lunulatus, Scop.

5. ? 3-75; iris yellow-brown (Afeyer) : P. lunulatus, Scop.

LoRicuLus, Blvth.

5. * LORICULUS PHILIPPENSIS.

Psittacula philippensis, Briss. Orn. iv. p. 393, no. 87, "Philippines" (1760) ; Meyen, Nov. Act.

Ac. C. L. C. Nat. Cur. xvi. Suppl. prim. p. 94, " Manilla."

Le coulacissi, BufFon, Hist. Nat. Ois. vi. p. 169, ex Brissou.

Perruche des Philippines, D'Aubent. PI. Enl. 520, f. I.

Psittacus philippensis, L. S. Miiller, S. N. Suppl. p. 80, no. 68 (1776), ex Buffon.

Psittacus galgulus, var. /3, Gm. S. N. i. p. 349, no. 46, ex Briss.

Psittacula ruhrifrons. Vigors, Phil. Mag. 1831, p. 147, ? ; Lear, Illustr. Psitt. pi. 41.

Psittacula ciilacissi, Wagler, Monogr. p. 626 (1832) ; O. Finsch, Monogr. Papag. ii. p. 705; G.

R. Gray, Hand-list, no. 8181.

? Petite Perruche de I'isle de Luqon, Sonn. Voy. Nouv. Guin. p. 77, pi. 40. fig. sup., ? .

? Psittacus melanopterus, Scopoli, Del. Fl. Faun. lusubr. ii. p. 86, no. 23, ^ (1786), ex Sonn.

f Psittacus minor
( $ ), Gm. torn. cit. p. 351, no. 135 (1788), ex Sonn.

Hab. Luzon {Meyer).

6. * LORICULUS EEGULtrS.

Loriculus regulus, Souance, Rev. et Mag. Zool. 1856, p. 22, "patr. incert ''
v. Martens, J. f. O.

1866, p. 21, no. 114; G. R. Gray, List Brit. Mus.

Hab. Negros [Meyer).

A large series of specimens, obtained by Dr. Meyer in the island of Negros, apparently

belong to this species of Lorikeet. The origin of Souance's type is unknown ; but an

individual obtained by Cuming in Mindanao was identified with Souance's species by

Mr. G. E. Gray {I. c.). This example furnished Dr. O. Finsch' (Papag. ii. p. 710) with

the descriptions cited. The example, however, appears to be no longer extant (Hand-

list, no. 8182). Dr. Meyer's Negros specimens agree well with the original description

of L. regulus, and to that species I provisionally refer them ; but until they are com-

' Since the above was written, Dr. 0. Finsch has described the Mindanao species, OoryUis regulus (Souancd)

apud Finsch (Papag. ii. p. 710), as distinct from the true L. regulus, Souance', under the title of CoryUis

occipitalis (Ibis, 1874, p. 208). It will therefore stand in this list as no. " 6 bis *Loriculus occipitalis (Finsch).

Hah. Mindanao."

t2
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pared with actual Mindanao examples their identity must continue doubtful. The

peculiarly restricted ranges of the different Philippine species of Loriculus render it

not unlikely that Cuming's specimens, if really indigenous to Mindanao, may belong to

a representative form.

Three examples ( ? Jide Meyer) are without the orange-red pectoral plastron. In one

a large yellow patch replaces the orange-red plastron of the male. In another this

yellow space is less distinctly indicated ; and in this specimen the feathers surrounding

the base of the mandible, and the feathers of the throat, are verditer blue. The

remaining under surface of these three examples is more or less light yellow-green, and

not dark grass-green as in the adult male. Above the female is hardly distinguishable

from tlie adult L. 2^^iilip]}ensis 6 , the golden occipital patch of the adult male being

absent, while the golden nuchal stripe is fully developed. A fourth example ( ? Jide

Meyer) has the entire body green, with the exception of the rump and upper tail-

coverts, which are scarlet.

7. * LOEICULUS HARTLAUBI.

Coryllis hartlauU, O. Finsch, Monogr. Papag. ii. p. 701, "Mindanao" (1868).

Loriculus melanopterus (Scop.), G. R. Gray, List Psitt. Brit. Mus. p. 55, fide O. Finsch, I. c.

Loriculus ajncalis, Souance, G. R. Gray, torn. cit. p. 56, fide O. Finsch I. c. nee Souance.

? Petite Perruche de I'isle de Lucon, Sonu. Voy. Nouv. Guin. p. 77, pi. 40. fig. inf. J

.

^. Psittacus melanopterus, Scopoli, Del. Fl. Faun. Insubr. ii. p. 86, no. 23, S (1~86), ex Sonn.

Loriculus melanopterus et apicalis, G. R. Gray, Hand-list, uos. 8175, 8176.

Loriculus apicalis, Souance, v. Martens, J. f. O. 1866, p. 21, no. 115, nee Souance.

JIai. Mindanao {Cuming).

The above title was founded by Dr. 0. Finsch {I. c.) on some examples of a Lorikeet

obtained by Mr. Cuming in Mindanao, and contained in the British Museum. One of

these individuals Mr. G. R. Gray {I. c.) had identified with P. melano])terus, Scopoli, and

the other with L. apicalis, Souance. The last title belongs with little doubt to

L. indicus (Gm.) (conf. O. Finsch, torn. cit. p. 718). The former is based on the two

figures given by Sonnerat in his 40th plate (to7n. cit.). These two figures, thougli given by

Sonnerat as representing the two sexes of a Luzon parrot, belong clearly to two distinct

species. The so-called male is described by that author as having the top of the head

red, and the throat blue ; while the female is said to differ in having the tliroat and

the feathers surrounding the base of the bill red, and in having a yellow spot on the

back of the neck. If it had been made clear by Somierat that the summit of the head

in his so-called female was also red, there would be no difficulty in showing that he was

describing an example oi L. ])liilij)iiensis; and to that species I have already referred his

upper figure, although with doubt. The so-called male, represented by the lower figure,

on the whole appears to agree best with L. indicus ; and to this species Dr. O. Finsch
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has referred it [torn. cit. p. 715). Yet it is not impossible that a Mindanao example of

L. hartlauhi may have been Sonnerat's type ; and this view is maintained by Mr. G. E.

Gray in the Hand-list. But the title of melanopterus, Scop., cannot be used, as it

applies to two distinct species ; therefore that of hartlauhi, O. Finsch, will have, under

any circumstances, to be adopted.

AVhat species Dr. v. Martens {torn. cit. p. 21, no. 116) intended to indicate under the

title of Loriculus melanopterus (Scop.), it is impossible to determine. " Kehle blau, ein

Flecken im Nacken gelb," does not apply to any Loriculus that I am acquainted with.

8. * LOBICULUS CHRTSONOTUS.

Loriculus chrysonotus, Sclater, Ibisj 1872, p. 333, pi. xi., " Zebu."

Hab. Zebu {Meyer).

The example referred to by Dr. O. Finsch (Papag. ii. p. 711) of L. regulus in the

British Museum, with nape and back golden, belongs probably to this species.

The following eleven species of Parrots have been described or else enumerated as

inhabitants of the Philippines.

(1) Petite Perruche de Tisle de Lugon, premiere espece, Sonn. op. cit. p. 76, pi. 38.

fig. inf.

Psittacus pumilus, Scopoli, tovi. cit. p. 87, no. 26 (1786), ex Sonn.

Cori/llis galgulus (Linn.), O. Finsch, op. cit. ii. p. 699.

So far as is at present known, this species is restricted to Malacca, Sumatra, and

Borneo.

(2) Petite Perruche de Visle de Lu^on, seconde espece, Sonn. op. cit. p. 76, pi. 38,

fig. sup.

Psittacus leucophthalmus, Scopoli, torn. cit. p. 87, no. 25 (1786), ex Sonn. ; v. Martens,

J. I O. 1866, p. 22, no, 119, " Luzon."

Psittacus simplex, Kuhl, Conspectus Psittac. p. 66, no. Ill (1820), ex Sonn.

Psittacula passerina (Linn.), O. Finsch, tom. cit. p. 648.

Dr. O. Finsch has, with some doubt, identified this Parrot with the well-known South-

American species. The learned Doctor, however, separates it as a variety characterized

by possessing a blue nuchal spot. Sonnerat is silent as to such a character. Scopoli

does not add it, nor does Kuhl. Latham alone mentions a variety of P. capensis, Gm.

(=P. passerinus, Linn., av. juv.), as being represented in one of Lady Impey's drawings,

with a blue spot on the lower part of the neck,—the freak of some imaginative

native artist 1 {conf. Lath. Gen. Hist. ii. 274, no. 229, var. B).

Mr. G. R. Gray (List ofPsittacidce in Brit.Mus. p. 91, no. 26) records P. leucophthalmus,

Scop., as being contained in the British Museum, and adds Luzon as its origin. Dr. v.

Martens {I. c.) gives Cuming as the collector of this example. According to the Hand-
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list, no. 8358, the specimen is no longer extant, and the habitat of the species is

left undetermined.

(3) La petite Perruche de IHsle de Lufon, Sonnerat, Voy. Nouv. Gain. p. 78, pi. 41.

Psittacus dngulatus, Scopoli, Del. Fl. Faun. Insubr. ii. p. 86, no. 22 (1786).

Psittacus melanopterus, Gm. S. N. i. p. 350, no. 132 (1788). '

Psittacus micropterus, Kuhl, Conspectus Psittac. p. 67, no. 113 (1820), ex Sonn.

Psittacula cingulata (Scopoli), O. Finsch, Monogr. Papag. ii. p. 677.

A South-American species.

(4) La Perruche de Visle de Lugon, Sonn. op. cit. p. 79, pi. 42.

Psittacus signatus, Scopoli, torn. cit. p. 26, no. 19 (1786), ex Sonn.

Palceornis cyanocephalus (Linn.), O. Finsch, op. cit. ii. p. 40.

Continental India and Ceylon only.

(5) La Perruche a collier de Visle de Lugon, Sonn. op. cit. p. 80, pi. 43.

Psittacus guianensis, Scop., torn. cit. p. 86, no 20 (1786), ex Sonn.

Psittacus sonnerati, Gm., torn. cit. p. 324, no. 72 (1788), ex Sonn.

Palceornis exipatrius (Linn.), O. Finsch, torn. cit. p. 11.

This Parakeet Dr. O. Finsch {I. c.) has identified, without doubt, with the large

Alexandrine Parrakeet of Indian authors. Sonnerat's description, however, does not

agree well with that species, nor with any other known to me.

(6) Psittacus manillensis, Bechstein, Stubenvogel, p. 612, no. 161, " Manilla ;
" Kurze

Uebersicht, p. 75, no. 50, "Africa, Philippines, especially Manilla" (1811).

Palceornis torquatus (Bodd.), O. Finsch, torn. cit. p. 17.

Certainly not a Philippine species.

(7) Palceornis gironnieri, Verr. Rev. et Mag. Zool. 1853, p. 195, "Philippines."

Palceornis calthropce, Layard, J. A. S. B. 1849, p. 800, "Ceylon."

Confined to Ceylon.

(8) Eclectus linnei, Wagler ; G. R. Gray, List Brit. Mus. Psittacidw, p. 65, no. 1,

'Philippines;" Hand-list, no. 8239, "Philippines."

and

(9) Eclectus ceylonensis (Bodd,), G. R. Gray, op. cit. p. 65, no. 3, " Philippine Isl."

Eclectus roratus (L. S. MiiUer), G. R. Gray, Hand-list, no. 8240, " Philippines
;"

are well-kno^vn species, restricted to the Papuan subregion.

(10) Lorius philippensis, Briss. Orn. iv. p. 225, no. 16, "Philippines."

Psittacus lory, Linn. S. N. i. p. 145, no. 26 (1766), ex Briss.

Lorius tricolor, Stephens, G. R. Gray, List Brit. Mus. Psittacidce, p. 50, no. 4,

" Philippine Isl."

North of New Guinea, Waigiou, and Mysol.
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(11) Lorius garrulus (Linn.), Meyen, Nov. Act. vol. xvi. suppl. prim. p. 95.

A purely Malaccan species, although stated by Meyen {I. c.) to come from the more
southern Philippine islands.

RAPACES.

FALCONID^.

Falconing.

Htpoteioechis, Boie.

9. Hypotkiorchis severus.

Falco severus, Horsf. Tr. L. S. xiii. p. 135, "Java" (1821) ; Waldeu & Layard, Ibis, 1872, p. 98.

Falco guttatus, G. K. Gray,- Ann. N. H. xi. p. 371, "Philippine Islands" (1843).

Hah. Philippines {G. JR. Gray); Negros {L. C. Layard).

An example of each of the two following species of Falcons, said to have been

obtained in the Philippines, is contained in the Museum at Norwich. Although there

is nothing absolutely impossible in either, or both, of these species occurring in the

archipelago, I refrain from treating them as authentically ascertained Philippine species,

the evidence in favour of their Philippine origin requiring confirmation.

Falco jjeregrinus, Gm., an adult female, "Manilla"]

Falco melanogenys, Gould, a female, not quite mature, " Philippiues "
]

HiEEAx, Vigors.

10. * HiEEAX ERTTHEOGENYS.

Hierax erythrogemjs, Vigors, P. Z. S. 1831, p. 96, "neighbourhood of Manilla ;
" Eraser, Zool.

Typica, pi. 31.

Falco sericeus, Kittlitz, Kupfert. pt. 1, p. 4, pi. 3. fig. 3, "Philippines" (1832)'; Mem. presentes

il I'Acad. St. Petersb. vol. ii. pt. 1 & 2, p. 2, pi. 1, "Luzon" (1833).

Falco gironnierii, Eydoux et Souleyet, Voy. Bonite, Ois. p. 71, pl. 1, " Lufon " (1841).

lerax erythrogenys, Vig., G. R. Gray, Hand-Hst, no. 221.

lerax sericeus, Kittlitz, G. R. Gray, torn. cit. no, 222.

Hah. Luzon {Meyer).

Kaup in 1850 (Contrib. Orn. 52) united H. erythrogenys with //. sericeus, applying

Vigors's title to the male, and that of Kittlitz to the female. Dr. v. Martens (J. f. O.

1866, p. 9) suggested that the two titles belonged to one and the same bird. Mr. J.

H. Gurney writes to me that he considers //. erythrogenys, Vigors, to be the female

(and probably the young male also) of H. sericeus (Kittlitz) ; also that M. Jules

' Striokland (Om. Syn. p. 104) gives 1809 as the date. This must be an error ; for Kittlitz first obtained

the pair he described from in the year 1S29, whoa vdih the Russian corvette ' Senjavin ' at Manilla.
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Verreaux had ascertained by dissection that H. sericeus and H. erythrogenys were male

and female of the same species. Perhaps it will be eventually shown that the adults of

both sexes do not differ in coloration, and that the rufous cheeks are a sign of nonage

common to both sexes. Dr. Meyer's examples are all in the sericeus plumage ; and some

are marked by him as male, and others as female. In one of the latter the wing measures

a full half inch longer than in the males ; and the other dimensions are proportionally

greater.

E. coerulescens evinces a somewhat analogous tendency, the white forehead and

supercilium of the adults being rufous in a prior stage of plumage. And this is also to

be observed in H. entolmus, where, however, the chin and throat are white in the joung

bird, instead of ferruginous as in the adult.

On the authority of M. de la Gironniere (Bonite, I. c.) the Philippine Hierax is stated

to appear in Luzon only in the spring ; and the inference is drawn that it is migratory.

Dr. Meyer obtained his specimens in January and April.

In the Hand-list (/. <?.) Mr. G. R. Gray notes H. sericeus as occurring in North

China. It is not included in either Mr. Swinhoe's list (P. Z. S. 1871), or in that of

M. Armand David (N. Archiv. Mus. vii.). Mr. Swinhoe, however, recently observed a

species of Hierax in a collection made by Pere Heude near tShanghai (Ibis, 1873, p. 95);

but he does not identify the gpecies.

Hierax melanoleucus, Blyth, is treated by Mr. Strickland (Orn. Syn. p. 104) as a

synonym of II. sericeus, whereas the Assamese Hierax is a very distinct and well-marked

species. It differs in having black cheeks, white lores, a white superciliary stripe

continued along the sides of the head to the neck, white shoulder-edge and under

shoulder-coverts, and in having all the rectrices except the middle pair with five or

more white spots on their inner webs, and all the quills numerously barred with white.

In the Philippine species the tail-feathers, quills, and under shoulder-coverts are black,

some of the quills being indistinctly mottled with dirty white. It possesses no super-

cilium ; and the cheeks are white.

ACCIPITRIN^.

LoPHOSPizA, Kaup.

11. LOPHOSPIZA TBIVIRGATA.

Falco trivirgatus, Tern. PI. Col. 303, " Sumatra" (1834.).

Astur cristatus, G. R. Gray, Ann. N. H. xi. p. 371, " Philippine Islands" (1843).

Hab. Philippines {G. R. Gray).

Mr. J. H. Gurney informs me that Philippine examples of this species are preserved

in the Norwich Museum.
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Teeaspiza, Kaup.

12. Teeaspiza virgata.

Falco virgatus, Reinw., Temm. PI. Col. 109, S, "Java" (1824); Schlegel, Vog. Neder. Ind.,

Valkvog. p. 59, pi. 12. f. 1, 2, 3, 4.

Nisus manillensis, Meyen, Nov. Act. Ac. C. L. C. Nat. Cur. xvi. Suppl. p. 69, pi. i.x. ( ? ), "Manilla

ia October" {ISM), fide Sharpe.

Ilab. Luzon, January ; Guimaras, March [Meyer).

Tachyspiza, Kaup.

13. Trachtspiza soloensis.

Falco {Dwdalion) soloensis, Horsf. Tr. L. S. xiii. p. 137, "Java" (1820); Schlegel, Mus. Pays-Bas,

Astures, p. 44.

Falco soloensis, Horsf., Lath. Gen. Hist. i. p. 209, no. 137 (1821).

The Philippine habitat rests on the authenticity of three male examples in perfect

plumage in the Leyden Museum, and two in the British Museum, all collected by the

late Mr. Hugh Cuming.

Aqtjilin^e.

LiMNAETUS, Vigors.

14. * LiMNAETUS PHILIPPENSIS. (PI. XXIV.)

Spizaetus philippensis , Gurney, Gould, Birds of Asia, pt. 15 (sub Spizaeius alboniger), "Philippine

Islands" (June 1, 1863).

Spizaetus kienerii, Gervais, Guerin, Mag. Zool. v. pi. 35, " Himalayas " (1835) apud Schlegel,

Mus. Pays-Bas, Astures, p. 12, " La9on," nee Gervais.

Hab. Luzon (Gevers).

The figure is taken from the first of the two examples described by Mr. Gurney (I. c.) ;

and it will be observed that the Philippine bird nearly resembles the small South-

Indian and Ceylon race, L. ceylonensis (Gm.). L. kienerii may likewise occur in

Luzon ; but the single individual in the Leyden Museum, doubtfully referred to it by

Professor Schlegel, does not agree with what is known of either the young or adult

plumage of that well-marked species.

Le Secretaire, Sonn., Voy. Nouv. Guin. p. 87, pi. 50, on which were founded the

Otis secretarius, Scopoli, Del. Fl. Faun. Insubr. ii. p. 93, no. 83 (1786), and GyjJo-

geranus philippensis, Ogilby, P.Z.S. 1835, p. 105, is now known to be indigenous to

Africa only, although stated by Sonnerat to likewise inhabit the Philippines.

VOL. IX.—PART II. April, 1875. u
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CuNCUMA, Hodgson.

15. CUNCUMA LEUCOGASTER.

White-bellied Sea-eagle, Lath. Synop. i. p. 33, " Pair, ignot."

Falco leucogaster, Gm. S. N. i. p. 257, uo. 43 (1788), ex Lath.; von Martens, Preus. Exped. Ost-

Asien, Zool. i. p. 187; Walden & Layard, Ibis, 1872, p. 98.

Hah. Philippines {v. Martens); Negros? {L. C. Layard).

Spilornis, G. R. Gray.

16. * Spilornis HOLOSPiLUS.

Buteo holospilus, Vigors, P. Z. S. 1831, p. 96, "neighbourhood of Manilla."

Hcematornis holospilus (Vigors), Vigors, torn. cit. p. 170; Fraser, Zool. Typica, pi. 29 (1849).

Spilornis holospilus (Vigors), G. R. Gray, List Birds Brit. Mus., Accipitr. p. 10 (1844).

Circaetus holospilus (Vigors), G. R. Gray, Gray & Mitch. Genera of Birds, i. pi. 7, " juv ;
" id. List

Birds Brit. Mus., Accipitr. p. 19 (1848) ; Kaup, Isis, 1847, p. 263, " British India & China "

(!) ; V. Pelzeln, SB. Ak. Wien, 1862, p. 171, "East Indies."

Hah. Luzon {Meyer) \ Mindanao, Cataguan {Cimiing).

Mr. Blyth (Ibis, 1866, p. 243) extends the range to South China ; but the species is

not included by Mr. Swinhoe in his List (P. Z. S. 1871). It appears to be restricted to

the Philippines.

MlLVIN^.

Haliastur, Selby.

17. Haliastur intermedius.

Haliastur intermedius, Gurney, Ibis, 1865, p. 28, "Java;" op. cit. 1866, p. 247.

Haliaetus pondicerianus (Linn.), ap. Meyen, Nov. Act. Ac. C. L. C. Nat. Cur. xvi. suppl. prim. p. 69.

Haliastur indus (Bodd.), v. Pelzeln, Reise der Novara, Vogel, p. 7, " Philippines."

Hah. Luzon, April ; Guimaras, March {Meyer).

The white plumage, more particularly on the head, with black shafts. That of the

breast almost as in H. leucosternus. The Malaccan Brahminy Kite resembles closely

that of India, H. indus.

Elanus, Savigny.

18. Elanus hypoleucus.

Elanus hypoleucus, Gould, P. Z. S. 1859, p. 127, "Macassar;" Walden, Tr. Z. S. viii. p. 36.

Elanus intermedius, Sclilegel, Mus. Pays-Bas, Milvi, p. 7, "Java, Borneo, Celebes" (1862).

Elanus melanopterus, Daud., v. Martens, J. f. O. 1866, p. 9, no. 7, nee Daud.

Hah. Luzon {Jagor).

Dr. V. Martens appears to be the first and only author who has recorded the existence

of a Philippine species of the genus Elanus. He identified it with the common African

and Indian species. I venture, however, to refer it to the Archipelagic form, E. hyj)o-
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leucus, Gould (P. Z. S. 1859, p. 127), which appears to be equal to E. intermedius,

Schlegel.

Baza, Hodgson.
19. * Baza magnirostkis.

Baza magnirostris, G. E. Gray, List Birds Brit. Mus., Accipitr. p. 19, " Philippine Islands

"

(1844) ; Walden, Tr. Z. S. viii. p. 36.

Pernis crassirostris, Kaup, Jard. Contrib. Orn. 1850, p. 77, "Philippine Islands."

Avicida magnirostris (Kaup), Bp. Comp. i. p. 20, no. 5 (1850) ; id. R. M. Z. 1855, p. 534, no. 114.

Hab. Philippines {Cuming).

Mr. Sharpe informs me that he considers the Celebean Baza specifically distinct from

the Philippine {Conf. Walden, Tr. Z. S. viii. p. 36).

BuTASTUR, Hodgson.
20. BUTASTUR INDICUS.

Javan Hawk, Latham, Gen. Synop. i. p. 34*, nos. 8, 7, " Java" (1781).

Falco indicus, Gm. S. N. i. p. 264, no. 68 (1788), ex Lath.

PoUornis indicus (Gm.), Walden, Tr. Z. S. viii. p. 37 (1871).

Hab. Luzon, February, April; Guimaras, March; Cujo, December {Meyer).

An old female, from Guimaras, with a very broad superciliary stripe, has four- distinct

dark brown caudal bands. Several Malaccan examples {mus. iiostr.) perfectly agree with

those from the Philippines.

Circus, Lacepede.

21. Circus melanoleucos.

Black and White Indian Falcon, Penn. Ind. Zool. 1st ed. pi. i. (1769?) ; Lath. Synop. i. p. 81,

no. 65, " Ceylon^" ex Pennant.

Falco melanoleucos, Forster, Zool. Ind. p. 12, pi. 2 (1781), ex Lath.

Circus melanoleucus (Gm.), Radde, Reisen Ost-Siberien, ii. p. 116, pi. 2. fig. 1; Guruey, Ibis,

1868, p. 356; Swinhoe, Ibis, 1863, p. 213; Walden & Layard, Ibis, 1872, p. 98.

Circus, sp., Swinhoe, Ibis, iii. p. 263, no. 12, "Manilla" (1861). .

Circus cyaneus hudsonius, Schlegel, Mus. Pays-Bas, Circi, p. 3,>u. "Lugon;" Gurney, /. c. no. 3;

Ibis, 1870, p. 444; Swinh., Ibis, 1863, p. 214.

Hab. Philippines {Gurney, Swinhoe, Gevers); Negros'?(i. C. Layard).

The Philippine habitat of this Harrier mainly rests on the testimony of Mr. Swinhoe

{I. c), and on the correct determination of certain immature Philippine examples in

the Museums of Norwich and Leyden by Mr. Gurney.

22. Circus spilonotus.

Circus spilonotus, Kmx^, J&tA. Contrih. Om. 1850, p, 59, "Asia;" Swinhoe, Ibis, 1863, p. 215

pi. 5 ; Gurney, Ibis, 1868, p. 356.

Hab. Philippines {Gurney).

v2
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Authentic Philippine individuals of this Harrier are contained in the Norwich

Museum {fide Gurney, I. c). It also occurs in the Malay peninsula.

23. ClECUS ^EUGINOSUS.

Falco teruginosiis, Linn. S. N. i. p. 130, no. 29 (1766).

A skin of a young female ohtained in one of the Philippine Islands by the late Mr.

Hugh Cuming, and now in the British Museum, is our only warrant for admitting the

Marsh-Harrier as an inhabitant of the Archipelago.

STRIGID^.

SUKNIN^.

NiNOX, Hodgson.

24. * NiNOX PHILIPPENSIS. (PI. XXV. fig. 1.)

Nbiox philippensis, Bp. Compt. Rend. xii. p. 655 (1855).

Noctua hirsuta philippensis, Sclilegel, Mus. Pays-Bas, Striges, p. 26, "Philippines" (1862).

Noctua philippensis, Solilegel, Neder. Tijdschr. Dlerk. 1866, p. 183.

Athene philippensis, Schlegel, Wallace, Ibis, 1868, p. 22.

Hab. Luzon, January {Meyer).

A very distinct form. Each of the major wing-coverts with a bold white drop towards

the end of the outer web. Rectrices traversed by six narrow ochreous bands. The

cheek-feathers rigid, decomposed, and considerably developed, extending posteriorly

sufficiently to cover the ears.

Longitudo

alse. caudae.

6 6-37. 3-62. Luzon.

6 5-25. 3-62. Luzon.

BUBONIN^.

PsEUDOPTrNX, Kaup.

25. * PSEUDOPTYNX PHILIPPINENSIS. (PI. XXV. fig. 2.)

Pseudoptynx philippinensis, Kaup, Tr. Zool. Soc. iv. p. 2J4, "Philippines" (1859) ; Schlegel, Mus.

Pays-Bas, Oti, p. 14. ; Mr. G. R. Gray, Hand-list, no. 456.

Bubo philippensis, Schlegel, De Dierentuin, pt. i. p. 10, fig. —

.

Syrnium philippense, G. R. Gray, List Birds Brit. Mus., Accipitres, p. 105, "Philippine Islands"

(1848).

Otus philippensis, G. R. Gray, Gray & Mitch. Genera, i. p. 40, no. II.

Hab. Philippines {Cuming).

An example of this rare Owl, contained in the Leyden Museum, is said to have been
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obtained in the Philippines by Cuming. The accompanying figure is from the type

specimen in the British Museum, obtained by that traveller.

Lempuius, Bonaparte.

26. * Lempuius 1 megalotis. (PI. XXV. fig. 3.)

Ephialtes megalotis, G. R. Gray, Hand-list, i. p. 46, no. 474-, "Manilla" (1869) [descr. nulla).

Hah. Manilla (?).

A well-marked species, conspicuous by its long ear-tufts, which measure fully an inch

and a quarter. The type is preserved in the British Museum, and, although noted by

Mr. Gray {I. c.) as being a young bird, appears to me to be fully adult.

Light rufous. Feathers of the head and back with very minute black transverse

markings, bolder on the long ear-tufts. Under surface tawny rufous, the minute

transverse markings being pale brown. Quills alternately barred throughout their

length with pale brown and pale fulvous bands. The brown bands more or less dotted

with pale fulvous ; the fulvous bands here and there with a narrow pale-brown irregular

line running through. Eectrices marked and coloured like the quills ; but the bands

are narrower. Tarsus feathered to the feet, which are naked. Wing 6 ; tail 2-25

;

tarsus 1'25.

The figure is taken from the type specimen.

Striding.

ScBLOSTKix, Kaup.

27. SCELOSTRIX CANDIDA.

Strix Candida, TickeU, J. A. S. B. 1833, p. 573, "Bengal and the upper Provinces/' Jerdon,

Illustr. Ind. Om. pi. 30 ; Gould, Birds of Asia, pt. xxiv. pi. 2.

Strix amauronota, Cab. J. f. O. 1866, p. 9, "Luzon" {descr. nulla) ; op. cit. 1872, p. 316, no. 3

{descr. princeps)

.

A single example of a long-legged Grass-Owl was obtained in the Philippines by Dr.

Meyer; but the exact locality was not recorded. In its dimensions it agrees with

Indian examples, and cannot be separated by any peculiarities of colouring. The

description lately published by Dr. Cabanis (I. c.) of his Stiix amauronota perfectly

agrees with the example obtained by Dr. Meyer. S. pithecops, Swinhoe (Ibis, 1866,

p. 396, " Formosa "), according to Mr. G. H. Gurney {in epist.), also belongs to the

same species. And Mr. Swinhoe (P. Z. S. 1871, p. 344, no. 56) has identified S.pithe-

cops with S. Candida, while Mr. Gould has recently (Z.c.) united Australian S. walleri,

Diggles, with the Indian species. In the Liverpool Museum Mr. Blyth identified two

Philippine examples of Scelostrix with *S'. Candida (Ibis, 1865, p. 30). Later {op. cit.

1866, p. 251) that gentleman expressed less confidence in the correctness of his original
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opinion {cmf. op. cit. 1867, p. 184). But in 1870 (op. cit. p. 160) Mr. Blyth surmised that

the various species above named would be found to be identical. It is perfectly dis-

tinct from <S'. rosenbergi.

VICARIM

VICIDM.

Theiponax, Cabanis.

28. Theiponax jatensis.

Picusjavensis, Horsf. Tr. L. S. xiii. p. 175, 6, "Java" (1820); Walden, Ibis, 1871, p. 164.

Picus horsfieldii, Wagler, Syst. Av. p. 15, no. 5, 6 (1827), ex Horsf.

Picus leucogaster, Wagler, I.e. no. 7, ?, "Mindanao;" Isis, 1829, p. 509, 6 ; Reinw., Temm.

PI. Col. 501, 6, "lies de la Sonde" (1830).

Dryopicus leucogaster (Reinw.), Malh. Monogr. i. p. 47, pi. 13. f. 4, g ,b, ? .

Hah. Luzon, Januar7 and April {Meyer); Mindanao [Wagler).

The crest in these Luzon examples is of a brighter red than in Malaccan and Javan

individuals ; it is vermilion, as in T. cratvfurdi, whereas in T. hodgsoni and in

Malaccan and Javan T. javensis it is blood-red. The proportion of white at the insertion

of the quills corresponds with what is found in Malaccan examples {conf. Walden, I. c).

On the outer web of the fourth primary of a female a small albescent terminal spot is

indicated. In the other examples there is no trace. Altogether the Luzon Thriponax

closely resembles the Javan and Malaccan. By the following table of dimensions it

will, however, be seen that it is a smaller bird.

Longitudo
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Picus modestus, Vigors, P. Z. S. 1831, p. 98, S > "neighbourhood of Manilla."

Picus punctatws, Lesson, Tr. p. 230, ? ,
" Patr. non indie." (1831), nee Vieillot.

Picus funereus, Lichtenst. in Mus. Berol.,^rfc Cab. Mus. Hein. iv. pt. 3, p. 108.

Hah. Luzon, January and April {Meyer).

Belongs to the same section as M. fulvus (Q. & G.).

Chrtsocolaptes, Blyth.

30. * Chktsocolaptes h^mateibon.

Picus hamatribon, W&gler, Syst. Av. p. 46, no. 95 (?), "India?" (1827).

Picus spilolophus, Vigors, P. Z. S. 1831, p. 98 (?), "neighbourhood of Manilla."

" Picus pMlijjpinarum, Gm." ', Lesson, Tr. p. 222 (1831).

Indopicus hcematribon (Wagler), Malh. Monogr. ii. p. 84, pi. 68. f. 1, d, 2, g juv., 3, ?^

Hah. Luzon, January, February, and April {Meyer).

31. * Chkysocolaptes xanthocephalus.

Chrysocolaptes xanthocephalus, Walden & Layard, Ibis, 1872, p. 99, pi. iv. " Negros."

As yet only known to inhabit the island of Negros.

32. * Chrtsocolaptes lucidus.

Pic grivele on grand Pic de I'isle de Lucon, Sonnerat, Voy. Nouv. Guin. p. 73, pi. 37.

Picus lucidus, Scopoli^, Del. Fl. Faun. Insubr. ii. p. 89, no. 51 (1786), ex Sonn.

Pic verd des Philippines, D'Aubent., PI. Enl. 691.

Autre palalaca ou Pic verd tachete des Philippines, BufFon, Hist. Nat. Ois. vii. p. 21.

Picus aurantius, Linn., Bodd. Tabl. PI. Enl. p. 43 (1783), ex D'Aubent. nee Linn.

Picus bengalensis, yax. y, Gm. S. N. i. p. 433, no. 13, ex Sonn. et D'Aubent.

Picus philippinarum,'La.ih.lnd.. Orn. i. p. 236, no. 30 (1790), ex Sonn. et D'Aubent.; Malh.

Monogr. Picidce, ii. p. 85, pi. 66. figs. 3, 4; v. Martens, J. f O. 1866, p. 20, no. 101.

Picus palalaca, Cuv. K. An. i. p. 451 (1829), ex D'Aubent.

Picus squamosus, Less. Ti-aite, p. 230, "Patr. non indie." (1831) ; Pucheran, Rev. et Mag. Zool.

1853, p. 163.

Hah. Luzon {Jagor).

Buffon {torn. cit. p. 20) mentions as a distinct species, under the name of Le Palalaca,

a large Philippine Woodpecker, described by both Camel and Gemelli Carreri \ and

said to be of the size of a fowl. The colour of its plumage is stated to be principally

green. Dr. v. Martens {I. c.) is of opinion that ;palalaca is the native name for P.

^hilippinarum.

' Gmelin haa no such title.

2 Wagler's types were still in the Paris Museum when Malherbe wrote (/. c).

' Scopoli, who had already given the title of Pkus menstruus to the species figured in Sonnerat's thirty-sixth

plate, again quoted the thirty-sixth plate and applied the title cited. But the diagnosis lainly refers to the

bird figured in Sonnerat's thirty-seventh plate.

* Voy. autour du Monde, Paris, 1719, v. p. 269.
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YuNGiPicus, Bonaparte.

33. * YUNGIPICUS MACULATUS.

Le jietit Pic d'Antigue, Sonnerat, Voy. Nouv. Guin. p. 118, pi. 77.

Picus mactdatus, Scopoli, Del. FI. Faun. Insiibr. ii. p. 89, no. 52 (1786), ex Soun.

Le petit Epeiche, var., Buffon, Hist. Nat. vii. p. 64, ex Sonn.

Pirns minor, var. /3, Lath. Ind. Orn. i. p. 230, no. 15, ex Sonn.'

" Picus moluccensis, Gm.," Lesson, Traite, p. 221, " Mindanao," nee Gm. ; Malherbe, Monogr.

Picida, i. p. 143, " Philippines et Moluques," nee Gm.

Picus nanus, Vigors, Blyth, J. A. S. B. 1845, p. 197, " patr. incert.," nee Vigors.

Picus validirostris, Blyth, Cat. Calc. Mus. p. 64, no. 305, "Patr. incog.; " J. A. S. B. 1849, p. 805,

" Philippines or China ; " Cab. Mus. Hein. iv. pt. 2, p. 60, no. 207, " Philippines ;" G. R.

Gray, Hand-list, no. 8582; v. Martens, J. f. O. 1866, p. 20, no. 106.

Picus flavinotus, Malherbe, /. c.

Picus maculatus, Jerd. Birds of India, i. p. 279, "Philippines" (1862).

Hab. Luzon (Jagor) ; Panay (Sonnerat) ; Mindanao (Lesson).

The synonyms have been brought together as above on the assumption that Luzon,

Panay, and Mindanao possess but one species of Yungipicus.

Malherbe's opinion that this Philippine Woodpecker is identical with BufFon's Fefit

pic des Moluques, has been satisfactorily disposed of by Dr. Cabanis (l. c).

Picus analis, Temm., MS. (Horsf. Gen. Cat. Jav. Birds, in Horsf. Zool. Ees. Java,=

Pictis minor, Linn., ap. Horsf. Tr. Linn. Soc. xiii. p. VII, nee Linn.), is recorded by Mal-

herbe (Monogr. Picidce, i. p. 100), from Mindanao, but on very insufficient authority.

Sundevall (Consp. Av. Picinarum, p. 25, no. 69), with reason, doubts its Philippine

habitat.

Wagler (Syst. Av. Picus, p. 24, no. 27) describes his Picus variegatus from Manilla

as well as from Java ; but Dr. Cabanis (Mus. Hein. iv. pt. 2, p. 54) has shown that

Wagler had only Javan examples, contained in the Munich Museum, before him.

His species is probably the same as P. moluccensis, Gm.

The two following species of Woodpecker have been clearly shown by Malherbe

{op. cit.) to be African, and not Philippine.

Le pic cardinal de I'isle de Lur-on, Sonneiat, Voy. Nouv. Guin. p. 72, pi. .35.

Picus guineensis, Scopoli, Del. Fl. Faun. Insubr. ii. p. 89, no. 49 (1786), ex Sonn.

Picus cardinalis, Gm. S. N. i. p. 488, no. 51 (17S8), ex Sonn.

and

Le pic verd de I'isle de Lu^on, Sonnerat, torn. cit. p. 73, pi. 36.

Picus menstruus, Scopoli, (oni. cit. p. 89, no. 50 (1786), ex Sonn.

Picus manillensis, Gm., torn. cit. p. 434, no. 13 (1788), ex Sonn.

' Gmelin omits aU notice of this species.
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TROGONID./E.

Harpactes, Swainson.

34. * Harpactes ardens.

Trogon ardens, Temm. PI. Col. 404, ?, "Mindanao" (1836).

Harpactes rhodiosternus, Peale, Un. St. Expl. Exped. Zool. p. 166, cJ,
" near Zamboanga" (1848).

Pyrotrogon ardens (Temm.), Bp. Consp. Volucr. Zygydactyl. p. 14 (1854).

Harpactes ardens (Temm.), Gould, Trogonidee, pi. 35.

Hob. Luzon, 6 , Januaiy {Meyer) ; Mindanao (Peale).

Temminck's title was founded on an example of a female from Mindanao, that given

by Peale on a male from the same island. This Luzon male agrees perfectly with

Peale's description.

MEROPID^.

Mekops, Linnaeus, .

35. Merops philippinus.

Apiaster philippensis major, Briss. Orn. iv. p. 560, no. 12, pi. 43. f. 1, " ex Philippensibus ins.," descr.

orig. (1760).

Merops philippinus, Linn. S. N. ed. xiii. (Vindob.), i. p. 183, no. 5 (1767), ex Briss.

Grand Guepier des Philippines, D'Aubent. PL Enl. 57.

Le Gtiepier vert a queue d'azur, Montb. Hist. Nat. Ois. vi. p. 504, "Philippines."

Le Guepier daudin, Le VaUlant, Hist. Nat. Guep. p. 49, pi. 14, "Philippines."

Merops daudini, Cuv. R. A. i. p. 442 (1829), ex Le Vaillant.

Merops javanicus, Horsf. Tr. Linn. Soc. xiii. p. 171, "Java" (1820).

Merops typicus, Hodgs., Gray's Zool. Misc. p. 82, "Nipaul" [descr. nulla) (1844).

Merops cyanorrhos, Temm. Mus. jM.gA..,fide Bp. Consp. i. p. 162.

Merops savignyi, Cuv., v. Kittlitz, Lutke, Voy. (Postels) iii. p. 327, " Lufon," nee Cuv.

Merops savignyoides, in Mus. Massen., fide Cab. Mus. Hein. i. pt. 2, p. 139.

Merops daudini, Cuv., Swinh. P. Z. S. 1871, p. 348, no. 81, "Swatow."

Merops philippinus et daudini, G. R. Gray, Hand-list, nos. 1207, 1208.

Hah. Luzon, February ; Negros, March [Ileyer).

Brisson [1. c.) gave a fairly accurate description of this Bee-eater from a specimen in

the collection of Madame de Bandeville. But the type seems to have been immature

;

for Brisson does not mention the pale blue subocular stripe and the elongated middle pair

of rectrices. In the plate the tail is depicted as being truncate ; and hence the imperfect

Linnsean diagnosis " cauda sequali." D'Aubenton's plate [1. c.) represents a uniformly

dark green bird, with a bright blue rump and tail ; the rectrices are even. Le Vaillant

{I. c.) is severe on Buffon, and criticises both plate and description, suggesting that Buffon

had described from his bad plate instead of from the bird itself. The description seems,

in fact, to have been taken and the figure coloured from the account given by Brisson,

VOL. IX.

—

part II. Ap-il, 1875. x
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the coppery hues being omitted. Le Vaillant's own plate is equally inaccurate ; but in

the letterpress he describes the species sufficiently to leave little doubt that the Philip-

pine bird was before him ; and he states that he described from three examples in Paris

collections, brought from the Philippines by Sonnerat and Poivre. Still it is curious

that Le Vaillant likewise figures the bird with an even tail.

Dr. Cabanis {I. c.) long since pointed out that examples of this Bee-eater from Ceylon,

Malacca, Java, and the Philippines did not specifically difiier. One or two recent

authors, by adopting the two titles oiphilijtpinus and daudini, according to the habitat

of the individuals, seem, however, to disagree with Dr. Cabanis's conclusions. Examples

obtained in Luzon by Dr. Meyer, when compared with a large series from Ceylon,

India, Upper Burma, Malacca, Sumatra, Java, and Celebes, do not exhibit the slightest

specific differences, nor do their dimensions vary appreciably ; nor is even the somewhat

darker hue of green said to be possessed by the Philippine bird (Cab. I.e.) apparent

in Dr. Meyer's Luzon specimens.

36. *Merops bicolor. (PI. XXVL fig. 1.)

Apiaster ex FrancuB insula, Brisson, Om. iv. p. 543, no. 6, pi. 44. f. 2, " Francise ins."

{1760).

Le Gufyier marron et bleu, Month. Hist. Nat. Ois. vi. p. 493, ex Briss,

Guepier de I'isle de France, D'Aubent. PI. Enl. 252.

Merops americanus, L. S. Miiller', Suppl. p. 95, ex Buffon (D'Aubent.) (1776).

Merops bicolor, Bodd. Tabl. PI. Enl. p. 15, no. 252 (1783), ex D'Aubent. nee Vieillot.

Merops badius, Gm. S. N. i. p. 462, no. 10 (1788), ex Briss.

Chesnut bee-eater. Lath. Synop. i. p. 677, no. 9, ex Briss.

Merops castaneus. Lath. Ind. Orn. i. p. 273, no. 10, ex Lath. (1790).

Le Guepier Latreille, Le Vaillant, Hist. Nat. Guep. p. 45, pl. 12, "Africa, Ceylon, Isl. of Prance !

"

"> Apiaster philippensis minor, Briss. torn. cit. p. 555, no. 10, pl. xliii. f. 2, "Philippine Isl." (1760).

? Merops ornatus, Lath., v. Martens, J. f. O. 1866, p. 17.

Hab. Luzon, April ; Negros, March (Meyer).

The four examples obtained are in perfect plumage. Seen from above, they exactly

correspond in colouring with M. quinticolor. Underneath the plumage closely resem-

bles that on the under surface of M. sumatranus. Raffles, =Jf. cyanopygius. Less., of

Sumatra, Malacca, and Borneo. The head, nape, and back of the latter species are

dark chocolate ; and it has been hitherto identified by general consent with M. badius,

Gm. The same parts in these Philippine specimens are bright chestnut. They are

without doubt the true Merops badius, Gm., founded on Brisson's Ouespier de I'isle de

France. On this Brissonian species all the titles given above were directly or indirectly

based.

' MUIler, for some unaccountable reason, bestowed the title cited, although he states that the species dwells

in the Isle of France. This title has priority ; but few will adopt it.
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Brisson's diagnosis of the upper parts is as follows :
—" Partes capitis'et colli superiores,

sicut et dorsi suprema, et scapulares pennce sunt eleganter castanece." In the French

he characterizes the colouring of these parts as being of a " beau marron." With the

Philippine bird to compare, it is imjjossible not to recognize in it the Brissonian

species ; but in its absence the Malayan Bee-eater satisfies the complete diagnosis, pro-

i'ided we are prepared to read " eleganter castanece " as meaning chocolate-colour. It

is therefore not surprising that the Malayan Merops should hitherto have been

referred to 3£. hadius, Gm. ; and we are indebted to Dr. A. B. Meyer for recovering a

species so long unrecognized.

Both D'Aubenton and Le Vaillant figure the Brissonian species with a bright chestnut

head and back, the latter author, with his accustomed inaccuracy, stating that he had

met the bird on the east coast of Africa, near the CafFre country, where it remained

about fifteen days ; but as the flocks did not remain there longer, and he never saw the

species again, he was unable to say whether it nested in that country ! It is very

questionable if Le Vaillant ever saw the bird at all ; for, although the colouring of his

plate agrees with the Brissonian description, in the letterpress Le Vaillant says that the

chestnut mantle only covers the upper back, while he describes the head and the wings

as blue like the rest of the body. Montbeillard's account {I. c.) appears by internal

evidence to have been taken from Brisson. D'Aubenton's plate may or may not have

been coloured from an actual example ; but whether the two figures were composed

from Brisson's description or drawn from real specimens, they are of value, as showing

the nature of the chestnut colouring of the head and back,—if from the description, by

depicting the colour " beau marron "—if from the bird itself, by representing its

coloration.

Dr. V. Martens {I.e.) introduces M. ornatns. Lath., as a Philippine species he had

observed preserved in the Military Library at Manilla. He describes it as having the

entire under surface of a lively gi-ass-green, and as having no throat-band. Judging

by the young plumage of M. sumatramis. Baffles, before the chocolate mantle is

assumed, it is not improbable that the bird described was a yoiing individual of M.

bicolor. Apiaster 2}hilippensis minor, Briss. {I. c), up to now an unidentified species,

with the middle pair of rectrices not fully developed, and regarded by Montbeillard

{tovfi. cit. p. 500) as being the same as M. viridis, Linn., probably was founded on 31.

bicolor in immature dress.

M. bicolor seems to be the species of Merops inhabiting Negros, alluded to by Mr.

L. C. Layard (Ibis, 1872, p. 96).

The Bee-eater which inhabits Sumatra, Malacca, and Borneo (PI. XXVI. fig. 2), and

hitherto referred to M. badius, Gm., will stand :

—

Merops sumatranus, Raffles, Tr. L. Soc. vol. xiii. p. 294, "Sumatra" (1831).

Merops cyanopygius, Less. Tr. p. 238, Pair, non indie. (1831), ex " Sumatra and Java.," fide Pucher.

R. Mag. Zool. 1853, p. 391.

x2
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Melittophas hypofflaucus, Reichenb. Handb. p. 82 (1854).

Melittophas bicolor (Bodd.), ap. Cab. Mus. Hein. pt. 2, p. 137, "Malacca, Borneo, Sumatra/' nee

Bodd.

Merops badius, Gm., auct. recent., nee Gm.

Le Guepier de Sumatra, Less., Complem. Buffon, ii. Ois. 3nd ed. pi. —, f. 2 (1840).

According to Dr. Pucheran [l. c), M. cyanofygius. Lesson, adult, was founded on a

Sumatran and a Javan example. Prince Bonaparte (Consp. i. p. 162) gives Sumatra

and Borneo as the habitat. There is probably an error in the assigned Javan origin of

this Bee-eater ; for its occurrence in Java rests on no good authority. The type of M.

cyanopygius. Lesson, juv., ex Sumatra, Dr. Pucheran remarks, resembles PI. Enl. 57.

It may be M. philippmus, Linn. ; for that species inhabits Sumatra ; or it may be M.

sumatranus, juv., before the chocolate plumage of the upper surface, and the blue

colouring of the throat have been assumed.

CORACID^.

EuKTSTOMUS, Vieillot.

37. EURTSTOMUS ORIENTALIS.

Galgulus indicus, Brisson, Orn. ii. p. 75, no. 4, " India orientalis."

Coracias orientalis, Linn. S.-N. i. p. 154, no. 4 (1776), ex Brisson; Un. St. Expl. Exped. Zool.

p. 228 ; Walden & Layard, Ibis, 1872, p. 100.

Hab. Luzon, February ; Cujo Island, December ; Guimaras, March {Meyer) ; Negros

(i. C. Layard),

As determined by Dr. Meyer, the sexes do not differ. Javan, Malaccan, Celebean,

and Philippine examples are identical.

ALCEDINID^.

Alcedinin^.

Alcedo, LinnEBUs.

38. Alcedo bengalensis.

Little Indian Kingfisher, Edwards, Ulustr. i. p. 11, pi. 11. fig. inf., " Bengal."

Ispida bengalensis, Briss. Orn. iv. p. 475, ex Edwards.

Alcedo bengalensis, Gm. S. N. i. p. 450, no. 20 (1788), ex Brisson; Sharpe, Monogr. Alcedinida,

pi. 68.

Hab. Luzon {Meyer).

Le vintsi of Buffon (Hist. Nat. Ois. vii. p. 205), and called by D'Aubenton (PI. Enl.

756) Petit Martin-j)echeur de I'isle de Lupon, is now known to be a purely African

species, Corythornis cristata (Linn.).
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Alcyone, Swainson.

39. * Alcyone cyanopectus.

Ceyx cyanopectus, La Fresnaye, Rev. Zool. 1840, p. 33, Patr. ignot. ; Sharpe, Monogr. pi. 31

;

Schlegel, Mus. Pays-Bas, Alcedines, p. 18.

Hab. Philippines (Hi/ton, Schlegel).

Although there is a general concurrence of evidence showing that this interesting

form inhabits some part of the Philippines, its exact habitat still remains unknown.

Pelaegopsis, Gloger.

40. * Pelabgopsis gotjldi.

Pelargopsis gouldi, Sharpe, P. Z. S. 1870, p. 61, " Luzon; " Monogr. pi. 59.

Hob. Manilla [Cuming).

Dacelonin^.

Ceyx, Lacepede.

41. * Ceyx melanura.

Alcedo melanura, Kaup, Fam. der Eisv. p. 15 (1848) ; Sharpe, Monogr. pi. 39.

Rob. Philippine Islands (mus. nostr.) ; Manilla {mus. J. Gould).

42. Ceyx tkidactyla.

Alcedo trydactyla, Pallas, Spic. Zool. fasc. vi. p. 10, pi. 3. f. 1 (1769) ; Sharpe, Monogr. pi. 23 ; v.

Martens, J. f. O. 1866, p. 18, no. 85.

Le Martin-picheur de I'isle de Lugon, Sonn. Voy. Nouv. Guin. p. 67, pi. 32.

Alcedo tridactyla, Scopoli, Del. Fl. Faun. Insubr. ii. p. 90, no. 56 (1786), ex Sonn.

Ceyx luzoniensis, Stephens, Gen. Zool. xiii. pt. 2, p. 106, "Lujonia" (1826).

Alcedo {Ceyx) purpurea, Gm., v. Martens, I. c. no. 86.

Hab. Philippines {Cuming).

The absolute identity of the Philippine with the continental three-toed Kingfisher

has yet to be established.

43. * Ceyx philippinensis.

Ceyxphilippinensis, Gould, P. Z. S. 1868, p. 404, " vicinity of Manilla; " Sharpe, Monogr. pi. 24.

Hab. Manilla (/. Gould).

Both Messrs. Sharpe and Gould regard the type individual, the only example that

has reached England, as distinct from Alcyone cyanojiectus. In deference to their

opinion it is treated here as a separate species, a position I trust future investigation

may justify {conf. Salvadori, Atti R. Accad. Sc. Torino, iv. (1869) p. 445).
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Entomobia, Cabanis.

44. * Entomobia gulaeis.

Ispida madagascariensis carulea, Brlss. Orn. iv. p. 496, no. 32, " Madagascar."

Alcedo smyrnensis, var. y9, Linn. S. N. i. p. 181 (1766) ex Briss.

Le Martin-pecheur bleu et roux, Buffon, Hist. Nat. vii. p. 182, ex Brisson.

Grand Martin-pecheur de Madagascar, D'Aubent. PI. Enl. 232.

Alcedo gularis, Kuhl, Buflf. & D'Aubent. Tig. Av. Col. Norn. Syst. p. 4 (1820), ex D'Aubent.

Alcedo rufirostris, lUiger, Mus. Berol. ; Kittlitz, Kupfert. pt. 2, p. 10, pi. xiv. f. 2, " Luzon " (1833).

Halcyon gularis (Kuhl), Sharpe, Monogr. pi. 70; Walden & Layard, Ibis, 1872, p. 101.

Hab. Luzon {mus. nostr.) ; Negros [L. C. Layard) ; Zebu {Meyer).

Neither in D'Aubenton's plate is the white throat represented, nor in Buifon's de-

scription is it alluded to. But Brisson mentions it in his accurate diagnosis, made, as

he states, from an example obtained by Poivre in Madagascar.

Mr. Strickland was the first author who suggested the Philippines as the probable

only habitat of this Kingfisher (Ann. N. H. 1844, vol. xiii. p. 34).

Dr. V. Martens includes Entomobiafusca (Bodd.), as well as this species, in his list of

Philippine birds {torn. cit. p. 17, no. 79), and quotes Meyen as his authority. Meyen

(Nov. Act. xvi. suppl. prim. 94), however, states in decided terms that the Philippine

species is distinct from A. smyrnensis, L. ; and he adopts Illiger's title of A. ntfirostris.

Mr. Sharpe (oj). cit. pt. x. pi. 79) also includes the Philippines within the range of A.

smyrnensis, L., but on, apparently, no better evidence than Professor Schlegel's record

of a Philippine specimen in the Leyden Museum (Mus. P.-Bas, Alcedines, p. 28). The
probabilities are that the Leyden example, if really from the Philippines, belongs to

E. gularis (Knhl), a title treated by Professor Schlegel (l. c.) as a synonym of A. fusca,

Bodd. The occurrence of Entomobia smyrnensis (Linn.)=A. fusca, Bodd., in the

Philippines rests upon no other evidence whatever, and certainly requires confirmation.

45. Entomobia pileata.

Martin-pecheur de la Chine, D'Aubent., PI. Enl. 673.

Le Martin-pecheur a coiffe noire, Buffon, Hist. Nat. vii. p. 189, "la Chine" (1780).

Alcedo pileata, Bodd. Tabl. PI. Enl. p. 41 (1783), ex D'Aubent. ; Sharpe, Monogr. pi. 3.

Hab. Philippines [fide Schlegel, Mus. Pays-Bas, AlCCdines, p. 27).

That this species inhabits the Philippines is not improbable ; but a single example
in the Leyden Museum, said to be from those islands, collector not named, appears to

be the only evidence of the fact. Mr. Sharpe {I. c.) seems to take it for granted ; and
Professor Schlegel (Vog. Ned. Ind., Alced. pp. 22, 54) includes the Philippines, without

hesitation, within the range of this Kingfisher.

Alcedo albiventris, Scoip.,=Alcedo luzonica, Gm., both founded on Sonnerat's Martin-

pecheur dTisle de Lugoii, Voy. Nouv. Guin. p. 65, pi. 31, is a well-known African form.



INHABITING THE PHILIPPINE AECHIPELAGO. 155

To Tanysiptera nympha, G. E. Gray (Ann. Nat. Hist. 1841, p. 237, " Pair, incert."

described from an imperfect specimen of a New-Guinea Kingfisher), Prince Bonaparte

(Consp. i. p. 157) erroneously ascribed a Philippine origin; and it consequently found

a place in Dr. v. Martens's list {torn. cit. p. 18).

Calialcyon, Bonaparte.

46. Calialcyon coromanda.

Le Martin-pecheur violet des Indes, Sonn. Voy. Ind. ii. p. 212, pi. 118.

Alcedo coromanda^, Lath. Ind. Orn. i. p. 252 (1790), ex Sonn. ; Sharps, Monogr. pi. 69.

Dacelo coromandeliana (Scopoli), Schlegel, Mus. Pays-Bas, Alcedines, p. 24.

Hah. Philippines [Schlegel, fide Verreaux).

The occurrence of this species in the Philippines rests solely on the somewhat

doubtful authority cited.

Satjropatis, Cabanis.

47. Sauropatis chloris.

Le Martin-pecheur a tete verte, Buffon, Hist. Nat. vii. p. 190, " Bouro."

Martin-pecheur a tete verte du Cap-de-Bonne-Esperance, D'Aubent. PI. Enl. 783. f. 2.

Alcedo chloris, Bodd. Tabl. PL Enl. p. 49 (1783), ex D'Aubent.

Le Martin-pecheur a collier blanc des Philippines, Sonn. Voy. Nouv. Guin. p. 67, pi. 33.

Alcedo collaris. Scop. Del. Fl. Faun. Insubr. ii. p. 90, no. 56 (1786), ex Sonn; Kittlitz, Kupfert.

pt. 2, p. 10, pi. xiv. f. 1, " Luzon " (1833).

Halcyon chloris (Bodd.), Sharpe, Monogr. pi. 87; Walden & Layard, Ibis, 1872, p. 101.

Hab. Luzon, Zebu, Guimaras {Meyer) ; Negros {L. C. Layard).

AcTENOiDES, Hombron & Jacquinot.

48. * ACTENOIDES HOMBRONI.

Actenoide variee, Hombron & Jacquin. Voy. Astrol., Atlas, pi. 23. fig. 2.

Actenoides hombroni, Bp. Consp. i. p. 157 (1850), ex Hombr. & Jacquin. ; Sharpe, Monogr. pi. 115.

Actenoides variegata, Pucher. & Jacquin. Voy. Astrol., Zool. iii. p. 101, "Mindanao" (1853).

Hai. Samboagan, Mindanao {Hombr. & Jacquin.).

Dr. V. Martens {torn. cit. p. 17, no. 81) describes an example of a Kingfisher he

observed in the collection of the Military Library of Manilla in these words :

—

''Alcedo

' This species is treated by Mr. Sharpe (Monogr. Alcedinidaj, pp. xiii, hv) as the type of Entomothera, Horsf.

(Tr. L. Soc. xiii. p. 173, note, 1820). The term Entomothera was used by Dr. Horsfleld (for he wrote it in the

plural only) to indicate his second division of the Linnaean genus Alcedo, a section within which he embraced

A. (Ceyx) tridactyla, A. (Pelargopsis) leucocephala, A. (Calialcyon) coromanda, A. (Sauropatis) chhrocephala,

and A. (Entomobia) melanoptera. There is nothing contained in Dr. Horsfield's observations to indicate A.

coromanda as the type, or even as typical of, his Entomotherce.
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(Entomobia), sp., above brown, with pale spots; underneath white, with grey spots.

Back of the head and on each side a spot at gape, azure blue. Cheeks and throat red

brown. Forehead brown, striated with black. Allied to J. pulchella, Horsf."

This may possibly be J. hombroni in immature plumage.

49. * ACTENOIDES LINDSATI.

Dacelo lindsayi, Vigors, P. Z. S. 1831, p. 97, adult, "neighbourhood of Manilla ;
" Sharpe, Monogr.

pi. 114; Eydoux & Sovileyet, Voy. Bonite, pi. 7 ; Gray & Mitch. Genera of Birds, pi. 27.

Dacelo lessoni, Vigors, /. c, junior.

Hab. Luzon {Eydoux & SouJeyet).

This and the last species, together with Dacelo concreta, Temm., form a natural sub-

division ; and I retain for it Hombron's generic title of Actenoides, merged by Mr.

Sharpe in the unwieldy group he has united under the generic name of Halcyon.

Mr. Sharpe (torn, cit.) enumerates thirteen Philippine Kingfishers. I have reduced

this number to twelve by the exclusion of E. smyrnensis. Satisfactory proof of the

Philippine habitat of two others, C. coromanda and E. pileata, is still needed ; and the

specific validity of Ctyx jphilippensis has yet to be confirmed.

CAPITONID^.

Megal^min^.

XANTHOL.EMA, Bouaparte.

50. Xanthol^ma h^macephala.

Le Barbu des Philippines, Briss. Orn. iv. p. 99, " Philippensibus Insulis " (1760), descr. orig.

Barbu des Philippines, D'Aubent. PI. Enl. 331.

Barbu agorgejaune. Buff. H. Nat. Ois. vii. p. 103, pi. 5.

Bucco hcemacephalus, L. S. Muller, Suppl. p. 88, "Philippines" (1776), ex PI. Enl. 331.

Bncco flavigula, Bodd. Tabl. p. 30, ex PI. Enl. 331 (1783).

Bucco philippensis, Gm. S. N. ed. xiii., i. p. 407, no. 7, ex Briss. (1788).

Capito flavicollis, Vieill. Enc. Method. Orn. iii. p. 1424, " Les grandes Indes" (1823), ex Brisson.

Indian Barbet, Lath. Syn. Suppl. p. 57, no. 18, "India" (1787).

Bucco indicus, Lath. lud. Orn. i. p. 205, ex Lath. (1790).

Le Barbu a collier rouge, Le VaiUant, H. Nat. Barbus, p. 78, pi. 35, "une grandepartiedel'Inde."

Bucco rubricollis, Cuv. R. An. i. p. 457 (1829), ex Le Vaill. pi. 35. '

Le Barbu a plastron rouge, male, Le Vaillant, torn. cit. p. 81, pi. 30, " une grande partie de I'Inde."

Bucco luteus. Less. Trait, p. 163, " Pondicherry " (1831) ; DesMurs, Icon. Orn. pl. 21 (var. lutea).

Bucco rafflesius, Boie, Briefe aus Ostind. no. 15, "Sumatra" (1832). ^ • -»

Xanthol<ema philippensis (Brisson), Bonaparte, Consp. Volucr. Zygodactyl. p. 12 (1854).

Xantholcema indica (Lath.), Jerdon, Birds of India, i. p. 315 (1802).

Megalama philippensis (Gm.), v. Martens, J. f. O. 1866, p. 20, no. 111.

Xantholcema hmmacephala (MuU.), Marsh. Monogr. Capitonida, pl. 42, " Umballa" (1870).

?Le petit Barbu, Buff. Hist. Nat. Ois. vii. p. 105, "Senegal."
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? Barbu du Senegal, D'Aubent. PI. Enl. 746. f. 2.

? Bucco parvus, Gm. S. N. ed. xiii., i. p. 407, no. 9 (1788), ex Buff.

?Bucco nanus, Bodd. Tabl. p. 47, ex PI. Enl. 746. f. 3 (1783).

JIab. Luzon (Meyer) ; Zamboanga (v. Martens).

The Messrs. Marshall (op. dt.), after a comparison made between Indian and Philip-

pine examples, arrived at the conclusion that individuals from all parts of India could

not be specificaUy separated from the Philippine species. Numerous individuals from

Luzon, in Dr. Meyer's collection, enable me on the whole to adopt this opinion. Taken

collectively, the Luzon birds, while agreeing in general dimensions with those from

various parts of continental India, have a longer and more massive bill ; the red

occipital feathers extend further back, terminating in a line with the ends of the

yellow supercilium ; the green of the upper plumage is some shades darker ; and the

longitudinal centres of the pectoral and abdominal feathers are more boldly marked,

and therefore more prominent. To this extent only has the Philippine race become

differentiated through time and isolation.

The example described by Brisson (torn. cit. p. 10) as that of a female, is evidently

that of a young bird. The sexes do not differ.

1 have referred le petit Barhu of Buffon, and its synonyms, to this species, but with

considerable doubt. He described from an apparently immature bird in a plumage I

have never seen assumed by the youngest Philippine Barbet ; moreover his type was

said to be from Senegal \

Notwithstanding Le Vaillant's protestations, the bird figured by him (torn. cit. pi. 35)

clearly belongs to X. hceinacephala.

51. Xanthol^ma eosea.

Le Barbu rosegorge, Le Vaillant, Hist. Nat. Ois. Parad. ii. p. 75, pi. 33, " Java."

Bucco roseus, Dumont, Diet. Se. Nat. (1st ed.) iv. p. 52 (1806), ex Le Vaillant.

Capita rosaceicollis, Vieillot, N. Diet. iv. p. 500 (1816), ex Le Vaillant; Vigors, Mem. Sir S.

Raffles, p. 667, "Java."

Bucco roseus, Cuv. R. A. 1817, i. p. 428, ex Le Vaillant; Walden & Layard, Ibis, 1872, p. 100,

"Negros."

Bucco philippensis, apud Horsf. Tr. Linn. Soc. xiii. p. 181, "Java," nee Gm.

Xantholama rosea (Dum.), Marsh. Monogr. Capitonidce'
,
pi. 43 (1871).

Hab Negros (L. C. Layard.)

' Temminck (PI. Col. Tabl. Method, p. 56) makes it the same as X. hamaeephdh, and says that it is the

" jeune de I'annee." But this is a mere assumption ; for though the type specimen, which was preserved in

Mauduit's cabinet, was figured in the Planches Enluminees, it was lost or destroyed before Buffon wrote its

description.

2 Biu^M barhicuhts, Cuv. I.e., ex le Vaillant, torn. cit. p. 131, pi. 56, has been referred by Bonaparte (Consp.

i. p. 143), by the Messrs. Marshall (l. c), and by Mr. G. E. Gray (Hand -list, no. 8445) to this species. It is,

however, palpably founded on Bucco rubricapillus, Gm., ex Ceylon. Indeed, under this last species Le Vaillanl's

VOL. IX.—PART n. April 1875. y
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Java and the Philippine island of Negros are the only localities known to be

inhabited by this Barbet.

Le Barbu de I'isle de Lurfin, Sonnerat, Voy. Nouv. Guin. p. 68, pi. 34.

Trogon luzonensis, Scopoli, Del. Fl. Faun. Insubr. ii. p. 89, no. 44 (1786J, ex Sonn.

Bucco niger, Gm. S. N. i. p. 407, no. 8 (1788), ex Sonn.

Is an African species, unknown in the Philippines, Pogonorhynchus leucomelas (Bodd.),

Marshall, Monogr. Capitonidce, pi. 12.

CYPSELID^.

Macroptertx, Swainson.

52. Macroptertx ' comatus (Temm.).

Cypselus comatus, Temm. PI. Col. pi. 268, " Sumatra," ^ (1824).

I{al>. Luzon, in January {Meyer).

The male is distinguished from the female by having the region of the ears deep

rufous ; and all the other male members of the genus display more or less rufous on

the ear-coverts.

Luzon examples have the wings nearly half an inch longer than Sumatran and

Malaccan individuals in my collection. Otherwise no material difference is to be

observed.

CoLLOcALiA, G. E. Gray.

53. * COLLOCALIA TROGLODYTES.

CoUocalia troglodytes, G. R. Gray (deser. nulla), Gray & Mitch. Genera of Birds, pi. 19, " Patr. non

indie." (1844-49) ; id. List of Birds Brit. Mus., Fissirostres
, p. 21, no. 3, "Malacca" (1848) ;

Wallace, P. Z. S. 1863, p. 384 ; v. Martens, J. f. O. 1866, p. 18 ; Bp. Compt. Rend. xli. p. 977

;

von Pelzelu, Reisc der Novara, Aves, p. 40 (1865) ; G. R. Gray, Ann. N. H. (3) xvii. p. 119,

" Philippine islands " (1866) ; G. R. Gray, Hand-list, no. 748, " Philippines."

CoUocalia, sp., Blyth, Ibis, 1865, p. 30, " Philippines."

Hob. Luzon {Jagor).

A species belonging to that section of the genus of which C. francica may be con

sidered the type. It is the smallest of all the known species of that group, its dimen-

sions not exceeding those of C. fuciphaga (Thunb.)=C. lincld (Horsf.) A narrow,

well-defined, pure white band crosses the rump and constitutes its chief diiferential

character.

tifty-sixth plate i'. referred to by the Messrs. Marshall, although Cuvier's title based thereon is made a

synonym of X. rosea. At least it is to be presumed that this is what is meant by Le barhu varbiclwn (instead

of barbichon), and by p. 56 instead of pi. 56 (Conf. Marshall, Monogr. Capitonidce, pi. 44).

' I cannot find that the title Dendrochelidon, Boio, was published prior to 1832.
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The two examples on which Mr. G. E. Gray bestowed the above title are still

extant in the British Museum, and bear on their labels Malacca as their habitat.

They were obtained from Cuming; and Mr. G. R. Gray (List of B. I. c.) gave Malacca

as the origin of the species. Mr. Wallace {I. c), who was the first author who described

the types, suggested the Philippines (although with doubt) as a habitat of the species

in addition to that of Malacca. Dr. v. Martens [1. c.) without hesitation identified the

Philippine form of CoUocalia with C. troglodytes. And, finally, Mr. G. R. Gray

(An. N. H. I. c.) in 1866 abandoned Malacca as its habitat and substituted the Philip-

pines, to which archipelago he restricted it; and so it stands in the Hand-list (/. c).

Mr. G. R. Gray has nowhere stated his reasons for this alteration of the habitat he had

originally assigned. But there seems to be little doubt that he arrived at a sound con-

clusion, and that C. troglodytes represents one of the Philippine edible-nest constructing

Swifts. The Malaccan CoUocalia is identical with C. francica. Whether a species

belonging to the C.-fuciphaga group is likewise found in the Malay peninsula and

adjacent islets is unknown, nor has a species of that group been as yet discovered by

any naturalist in the Philippines.

The specimen contained in the Vienna Museum, and stated by Herr v. Pelzeln (/. c.)

to have been obtained at Manilla by Cuming, so far as description goes, agrees well with

the British-Museum types.

CAPRIMULGID^.

Ltncoknis, Gould.

54. * LyNCOBNIS MAOEOTIS.

Caprimulgus macrbtis. Vigors, P.Z. S. 1831, p. 97, "neighbourhood of Manilla;" Gould, Icones

Av. pt. 3, pi. — ; G. R. Gray, Hand-list, no. 713.

Hob. Manilla {Lindsay).

The range of this fine Goatsucker within the islands is quite unknown. The

individual noted by Mr. G. R. Gray {I. c.) as being a variety from North China, is

identical with authentic Philippine examples. It was obtained from Mr. Fortune.

Capeimulgus, Linnaeus.

55. Caprimulgus manillensis.

Caprimulgus manillensis, G. R. Gray, List Brit. Mus. Bssirostres, p. 7, no. 11, "Manilla" (1848)

descr. nulla ; Hand-list, no. 637.

? Caprimulgus macrourus, Horsf., v. Martens, J. f. O. 1866, p. 19, no. 94, " Philippines."

Caprimulgus, sp., Walden, Tr. Zool. Soc. viii. p. 115, no. 2, "Celebes."

t2
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Belongs to the same section as C. alhonotatus, C. nigripennis, C. macrurus, and C.

schlegelii. It agrees well with the single Celebean example above referred to. The

two type specimens in the British Museum are not fully adult. Outer pair of rectrices

with only the terminal portion of the inner web white. Both webs white in the second

outer pail-. This is probably the species observed by Ur. v. Martens in the collection of

the Manilla Military Library and identified by him with C. macrurus, Horsf

56. * Caprimulgus griseatus.

Caprimulgus griseatus, G. R. Gray, Hand-list, no. 629, "Philippines^' (1869), desa\ nulla.

Founded on a single example, in the British Museum, obtained from the Philippines

through the Brothers Verreaux. It belongs to the same group as C monticola and

C. affinis, being intermediate in dimensions. Wing 6-25, tail 4 inches. The type is in

very grey plumage. More examples must be compared before its specific distinctness

can be established.

CUCULID.E.

CUCULINJE.

Cacomantis, S. Miiller.

57. * Cacomantis merulinus.

Le petit Coucou de I'isle de Panay, Sonnerat, Voy. Nouv. Guin. p. 121, pi. 81.

Cucidus merulinus, Scopoli, Del. PI. Faun. Insubr. ii. p. 89, no. 48 (1786), ex Sonn. ; Schlegel, part.

Mus. Pays-Bas, Cuculi, p. 21.

Petit Coucou de I'isle de Panay, D'Aubenton, PL Eul. 814, ex Sonn '.

Le Coucou h tete grise et ventre jaune, Montbeillard, Hist. Nat. Ois. vi. p. 382, ex Sonn.

Cuculus flavus, Gm. S. N. i. p. 421, no. 45 (1786), ex MontbeiUard, ex Sonn.; Waldeu, Ibis,

1869, p. 332.

Hah. Luzon
(
Gevers) ; Panay {Sonnerat).

On this and its allied forms conf. Walden, Tr. Z. S. viii. p. 53.

Chalcococcyx, Cabanis.

58. * Chalcococcyx amethystinus.

Lampromorpha amethystina, Vigors, P. Z. S. 1831, p. 98, "neighbourhood of Manilla."

Cuculus xantlwrhynchus, Horsf., apud v. Martens, J. f. O. 1866, p. 19, no. 97.

Mr. Blyth in 1842 (J. A. S. B. xii, 1, p. 245) expressed himself unable to see in what

the Philippine Amethystine Cuckoo, as described by Vigors [1. c), differed from the Javan

and Malayan species, and in his catalogue of the Calcutta Museum, no. .354, identified

the two forms under Horsfield's title. But there is no evidence that examples had

been compared; and no Philippine example was contained in the Calcutta Museum.

' There can be little doubt that D'Aubenton figured Sonnerat s type.
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All subsequent authors appear to have followed suit, yet without having compared
actual specimens. In the ' Conspectus ' (i. p. 107) Bonaparte united the two titles, and
even left out the Philippine habitat. Dr. Cabanis (Mus. Hein. iv. p. 15), Horsfield

and Moore (Cat. E. Ind. Co. Mus. ii. p. 706), Dr. v. Martens {I. c). Professor Schlegel

(Mus. Pays-Bas, Cuculi, p. 32), and Mr. G. R. Gray (Hand-list, no. 9049), all made the

same identification ; and yet no Philippine examples are recorded as being preserved in

any of the Museums these authors had access to.

Cuculus xanthorhynchus, Horsf., extends to Borneo ; and it is therefore not of itself

improbable that it also occurs in Luzon ; but as there is no positive evidence of the fact,

it is best to keep the two titles separate until the contrary is proved.

HiEKOCOCCYX, S. Miiller.

59. * HiEROCOCCTX STKENUUS.

Hierococq/x strenuus, Gould, P. Z. S. 1856, p. 96, " Manilla ;" id. Birds of Asia, pt. viii. pi. 31
" Manilla " (1856) ; Blyth, Ibis, 1866, p. 362.

Heirococq/x sparveroides (Vigors), G. R. Gray, Hand-list, 9057.

Hah. Manilla (G'oiiW).

Hardly separable from H. sparverioides (Vigors). Mr. G. R. Gray {I. c.) unites the

two forms. Mr. A. Hume treats them as distinct; for (Pr. A. S. B. 1872, p. 71) that

gentleman states that H. strenuus, Gould, inhabits Thayetmyo. Before this identifi-

cation can be accepted, it will be as well to compare Thayetmyo individuals with the

type (the only specimen existing) in the British Museum.

60. * HiEEOOOCCYX PECTOEALIS.

Hiracococcyx pedoralis, Cab. Mus. Hein. iv. pt. 1, p. 27, no. 23, " Philippines" (1862).

? Cuculus hyperythrus, Gould, P. Z. S. 1856, p. 96, " China ;" Birds of Asia, pt. viii. " Shanghai."

Hab. Philippines {Cabanis).

Mr. Swinhoe has remarked that the British-Museum specimen of C. hyperythrus is

labelled " Manilla" (P. Z. S. 1871, p. 305, no. 456).

Coucou a ventre raye de I'isle Panay, Sonn. Voy. Nouv. Guin. p. 120, pi. 79.

Cuculus flaviventris, Scop. Del. PI. Faun. Insubr. ii. p. 89, no. 46 (1786), ex Sonn.

Cuculus radiatus, Gm. S. N. i. p. 420, no. 41 (1788), ex Sonn.

Sonnerat's account and figure of this supposed Philippine species of Cuculus agrees

well with Cuculus solitarius, Vieillot ' ; and I have little doubt that Sonnerat in this, as

in so many other instances, described from an African and not a Philippine individual.

The titles, however, founded on Sonnerat's plates have been much bandied about, and

applied to various species of Asiatic Cuckoos, by different authors (conf. Blyth, J. A. S. B.

' Cuculus cnpensis, Gm., founded on le Coucou du cap de Bonne-espei-ance, Montb. (Hist. Nat. Ois. vi. p. .353).

is a Cuckoo in hepatic plumage, which it is difficult to determine.
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1842, p. 900 ; Cat. Calc. Mus. p. 336 ; Ibis, 1866, p. 362 ; Strickl. J. A. vS. B. 1844,

p. 390 ; Cab. Mus. Hein. iv. pt. 1, p. 29 ; Jerdon, Ibis, 1872, p. 14).

EuDYNAMis, Vigors & Horsfield.

61. * EuDYNAMIS MINDANENSIS.

Cumins mindanensis ruevius, Brisson, Om. iv. p. 130, no. 12, $ adult, vel ^ adolesc, " Ins.

Mindanao."

Cticulus mindanemis, Linn. S. N. i. p. 169, no. 3 (1766), ex Briss. ; Walden, Ibis, 1869, pp. 330,

340.

Le Coucou tachete de I'isle de Panay, Sonn. Voy. Nouv. Guin. p. 120, pi. 78, 5 adult, vel g
adolesc., "Antigua."

Cuculus variegatus, Scopob, Del. Fl. Faun. Insubr. ii. p. 89, no. 45 (1786), ex Sonn.

Cuculvs panayarms, Gm. S. N. i. p. 413, no. 29 (1788), ex Sonn.

Hab. Guimaras, in March (Meyer).

Both examples are of males in full black plumage. Mr. Swinhoe (Ibis, 1870, p. 233)

seems to regard the Chinese species, U. maculata (Gm.), as distinct from the Philip-

pines, and moreover separates the Hainan form from the Chinese, and identifies it with

the Himalayan.

The Guimaras examples have the plumage black shaded mth green and not with blue.

I add the principal dimensions (in inches) of six known species of the group, taken from

males in adult black plumage.

E. honorata . .

JE. malayana .

£. mindanensis

E. ransomi . .

E. nifiventer .

E. cyanocephala

Longitudo

al».
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Dasyhphus superciliosus (Cuv.), Swains. Classif. Birds, ii. p. 324, pi. 286. fig. a (1837) ; Gray &
Mitch. Genera, pi. 110.

Phomicophmis ornatus, Blyth, J. A. S. B. 1842, p. 925 {Patr. non indie.)

.

Hah. Luzon {Meyer).

A Luzon example, marked a male by Dr. Meyer, has the bill higher and stouter

than another individual from the same island, stated on the label to be a female.

Otherwise no difference whatever. In Mitchell's plate (/. c.) the white basal portion of

the red superciliary plumes is not shown.

Lepidogrammus, Reichenbach.

63. * Lepidogrammus cumingi.

Phoenicophaus cumingi, Praser, P. Z. S. 1839, p. 112, "Luzon;" Zool. Typica. pi. 53.

Phwnicophaus barrotii, Eydoux at Souleyet, Voy. Bonite, Ois. p. 89, "Luqou" (1841); Atlas

op. cit. pi. 6.

" Cuculus decorus\ Gravenh.," Bp. Consp. Vol. Zygod. p. 5, no. 19 (1854).

Ilab. Luzon (Meyer).

Sexes alike. The iris is described by Cuming as being red.

Centropodinjs.

Centrococcyx, Cabanis.

64. * Centrococctx vieidis.

Le Coucou vert d'Antigue, Sonnerat, Voy. Nouv. Guin. p. 121, pi. 80 [descr. orig.).

Cuculus viridis, Scop. Del. Fl. Faun. lusubr. ii. p. 89, no. 47 (1786), ex Sonn. ; Walden, Tr. Zool.

Soc. viii. p. 58.

Cuculus eegyptius, var. 7, Gm. S. N. i. p. 420, no. 43, ex Sonn. (1788).

Coucou des Philippines, D'Auhent. PI. Enl. 824 ; Montbeillard, Hist. Nat. Ois. vi. p. 369.

Cuculus agyptius, var. /3, Gm. /. c, ex Mouth.

Cuculus philippensis, Cuv. R. An. i. p. 426 (1817), ex D'Auhent.

Corydonis pyrrhopterus, Vieill. Enc. Method, iii. p. 1353 (1823), ex D'Aubent.

Centropus molkenboeri, Bp. Consp. i. p. 108, " Philippines" (1850).

Hah. Luzon, January, February ; Negros, March ; Guimaras, March ; Zebu, April

{Meyer).

Examples from the islands cited in no way differ. A veiy distinct species, somew hat

smaller than C. Javanensis, Dumont. Wings deep rufous as in C. chlorhynchus, Blyth
;

remainder of the plumage, tail included, black, shaded with bronze-green. Sexes alike

{fide Meyer).

I cannot find that Gravenhorst ever published this title.
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Pyerhocentoe, Cabanis.

65. * Pyerhocentoe melanops.

Centropus inelanops, Lesson, Traite d'Orn. p. 137, " Java !
" errore (1831) ; Pucheran, R. et M. Z.

1832, p. 473; Cassin, Un. St. Exp. Exped. p. 249, pi. 22. fig. 1 (1858) ; Walden, Tr. Zool.

Soc. viii. p. 56.

Centropus nigrifrons, Peale, Un. St. Expl. Exped. 1st ed. p. 137, "Mindanao" (1848) ; Hartlaub,

Wiegmann's Archiv, 18ter Jahrgang, i. p. 107, no. 72 (1852).

Pifrrhocentor imirufus, Cab. Mus. Hein. iv. p. 118, "Philippines " (1862).

HaJ). Mindanao {Peale).

I have followed Cassin in the above identification of C. melanops with C. nigrifrons.

end I have little doubt, for reasons already stated (Walden, /. c), that P. imirufus is

the same species in immature plumage.

BUCEROTID.^.

BucEEOS, Linneeus.

66. * BuCEEOS HYDEOCORAX.

Hydrocorax, Brisson, Orn. iv. p. 566, no. 1, pi. 45, "Moluccis insidis," av.juv.

Buceros hydrocorax, Linn. S. N. i. p. 153, no. 2 (1766), ex Brisson ; Temm. PI. Col. 283, " Philip-

pines," $ adult.

Calao des Moluques, D'Aubent. PI. Enl. 283, av.juv.; Buffon, Hist. Nat. Ois. vii. pp. 140, 147.

Le Calao a casque plat, Le VaUlant, Ois. d'Afr. v. p. 127, pi. 240, rostrum.

Le Calao roux, Le Vaillant, Ois. Rares, i. p. 13, pi. 6, av.juv.

Buceros planicornis, Mervem.^ fide Bp. Consp. i. p. 89.

Buceros platyrhynchus, Pearson^ J. A. S. B. 1841, p. 652.

Buceros obscurus, Peale, Un. St. Expl. E.xped. 1st ed., Bii-ds, p. 125, "Philippines" (1848), ? juv.,

nee Gm. ; Hartlaub, Archiv fUr Naturgesch. 18ter Jahrgang, i. p. 105.

Hob. Luzon. Iris in both sexes yellow {Meyer).

It is with some difficulty that we can bring ourselves to recognize the large red-billed

Philippine Hornbill in Brisson's description and plate.

The dimensions given by that author fall far short of those possessed by the adult ; and

a plumage is described which I have not observed, and which is not possessed by a much
younger individual, judging by the casque obtained by Ur. Meyer. The figure by

D'Aubenton {I. c.) bears a striking resemblance to that in the ' Ornithologia,' and would

almost seem to have been copied from Brisson's plate. The description, too, given by

' The reference to this title, as given by Giebel (Thesaurus, p. 499), is to me unintelligible.

= A title pubUshed, without description, in his Catalogue of the Birds of the Asiatic Society of Bengal at

Calcutta. Mr. Blyth (op. cit. 1843, pp. 988, 989) gave a full description of the specimen—although he erro-

neously identified it with B. cristatus, VieiU. Later, in his Catalogue of the Calcutta Museum, p. 43, no. 17G,

he correctly identified the species.
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BufFon (I. c.) is incontestably not original, but extracted from Brisson ; while BufFon's

title seems to have originated in Brisson's assertion that his type inhabited the Moluccas.

Le Vaillant mentions (I. c.) that the example in Aubrey's cabinet, Brisson's type, was

of a very young bird and much mutilated, both its tail and wings having been cut. It

is diiBcult to decide, on the e\'idence we possess, how many individuals served as subjects

for Brisson, D'Aubenton, and Le Vaillant. If we are to believe the last author, there

were in Paris at least three examples :—first, Aubrey's—Brisson's type, and which

Le Vaillant says he purchased when Aubrey's collection was sold ; second, the subject

of D'Aubenton's plate, said by BufFon to have been taken from a set-up specimen, but

without mentioning to whom it belonged ; third, the example figured by Le Vaillant

(I. c), and which he informs us he had acquired a short time previously. But, according

to Temminck (1. c), Le Vaillant figured the identical specimen wiiich was the original

subject of D'Aubenton's plate, and which at the time Temminck wrote (1824) was

still preserved, although much deteriorated, in the Paris Museum.

On the whole, the probabilities are that there never was more than one specimen, and

that the Brissonian type, which must have passed from Aubrey's collection to that of

the Paris Museum. With Temmiuck's identification of this specimen as being

the young of the large Philippine Hornbill we must rest content. Anyhow we may

safely reject Le Vaillant's statement that le Calao of Brisson was the young of the

Calao a casque concave of Le Vaillant, op. cit. plates 3 & 5, drawn from manufactured

specimens with the heads only of B. hicornis. The drawing of the bill {I. c. ) was made

by Le Vaillant from a specimen in the Leyden Museum {teste Temm.).

The sexes of this species, as represented by the examples collected by Dr. Meyer, do

not differ either in colouring or in dimensions. In a young bird, body-plumage dingy

greyish tawny, the bill is entirely black, with the exception of the tip of the maxillse

and the under surface of the rami of the mandible, which are bright blood-red.

Buceros bicorids, Linn., and this species belong to the same natural section of the

Hoinbills '.

Hydrocorax philippinensis, Briss. Om. iv. p. 568, no. 2, " Philippines," a title founded

on a head and beak in M. Aubrey's cabinet, and said to have come from the Philippines,

is, so far as we know, not a Philippine species, but identical with B. hicornis, Linn.

Craniorkhinus, Cabanis.

67. * Craniorrhinus leucocephalus. (PL XXVII. fig. 1, c^ ; fig. 2, S
.)

Buceros leucocephalus, Vieillot, N. Diet. d'Hist. Nat. iv. p. 592, " Moluques " (1816), fide Bp.

Consp. i. p. 91.

Buceros sulcatus, Reinw., Temm. PI. Col. 69, " Philippines et Mariannes " (1823) ; SclJegelj Mus.

Pays-Bas, Buceros, p. 10.

Hah. Mindanao [Schlegel).

' To which must be added B. Jiomrai, Hodgs., if the Indian bird is specifically distinct from the Indo-

Malayan.

VOL. IX.—PART II. Ajml, 1875. z
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Vieillot bestowed the title above quoted on an individual preserved in Temminck's

collection, said to be from the Moluccas, and which up to that time had not been

described. Bonaparte (/. c.) identified the individual thus named with B. sulcatum.

Vieillot's description leaves it to be inferred that the tail is black, and in that respect

does not agree with the male or female of this Philippine Hornbill.

Temminck (I. c.) includes the Marianne archipelago within the range of this species

—

a statement which is contradicted by Quoy and Gaimard (Ann. Sc. Nat. vi. p. 150, note),

who affirm from their own observation, that no species of Buceros inhabits those

islands. In his sketch of the genus (Recueil d'Ois. 36° livr.) Temminck only assigns

the Philippines as the habitat. And Schlegel (I. c.) mentions that Temminck's type,

still existing at Leyden, came from Mindanao, which is also the origin of the example

in the British Museum.

The female difi'ers from the male in having the whole body-plumage black.

Penelopides, Eeichenbach.

68. * Penelopides panini. (PI. XXVIII. fig. 1, d; fig. 2, 2.)

Le Calao male h bee cizele cle I'isle de Panmj, Sonnerat, Voy. Nouv. Guin. p. 123, pi. 82,

" Panay," 2 .

Le Calao femelle h bee cizele de I'isle de Panay, Sonn. op. cit. pi. 83, "Panay" (1776), d

.

Calao de I'isle de Panay, D'Aubenton, PL Eul. 780, ? ; Buffon, Hist. Nat. Ois. vii. p. 140, no. 8,

p. 145, ex Sonnerat.

Femelle du Calao de I'isle de Panay, D'Aubenton, op. cit. 781, c? •

Buceros panini, Bodd. Tabl. PI. Enl. p. 48, ex D'Aubenton (1783).

Buceros panayensis, Scop. Del. Fl. Faun. Insubr. ii. p. 87, no. 30, ex Sonn. (1786).

Buceros panayensis, Gm. S. N. i. p. 360, no. 9, ex Sonn. (1788).

Le Calao h bee cizeli, male, Le Vaillant, Ois. Eares, i. p. 34, pi. 16, ? adult.

Femelle du Calao h bee cizele, Le Vaillant, torn. cit. pi. 17, J adult.

Buceros insculptus, Dumont de St. Croix, Diet. Sc. Nat. vi. p. 209, ex Buff., Sonn., Le Vaill. (181 7).

Buceros sulcirostris, Wagler, Syst. Av. p. 201, no. 13, (^, ?, ex D'Aubenton (1827).

Hah. Island of Guimaras, March {Meyer) ; Panay [Sonnerat).

Sonnerat, during his visit to the island of Panay in the beginning of the year 1772,

obtained examples, male and female, of a small Hornbill, which he brought to Paris.

This species he described and figured [1. c). The description and figure of the male

(female according to Sonnerat, pi. 83) are correct ; but the description of the female

(pi. 82) is erroneous in so far that Sonnerat states that the breast and abdomen are

coloured alike in both sexes. This error is also to be found represented in the plate

(82)' ; and I am unable to offer a satisfactory explanation. D'Aubenton figured

(/. r.) both sexes correctly ; but, curiously enough, Bufibn (/. c), instead of giving an

' Le Vaillant (I. c.) remarks that the figure of the female (pi. 83) is absolutely nothing but that of the male,

couuter-di'awn line for line and reversed. Even if this ho true, it does not account for the erroneous de-

scription given in the letterpress. Le VaiUant figures (I. e.) and describes both sexes with sufficient accuracy.
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original description, copied that of Sonnerat, and, although he quoted D'Aubenton'a

plates, omitted to notice the discrepancy.

Le Vaillant's figure (/. c. pi. 17) and that by D'Aubenton (/. c. pi. 781) were drawn

from the same example, which was preserved in the Abbe Aubrey's cabinet (Jide

Le Vaill. /. c). At the time Le Vaillant wrote (1810), five examples of this species

were known to him. Since that date there is no recorded evidence of any other having

been brought to Europe.

At some time previous to the year 1780 Poivre sent to the Royal cabinet in Paris an

example of a small Philippine Hornbill, which D'Aubenton figured (op. cit. pi. 891)

and which Bufi'on described (fom. cit. p. 144) under the title of Calao de ManiJle.

This example no longer existed at the Jardin des Plantes in 1810 {fide Le Vaill.) ; but

Le Vaillant figured [toni. cit. pi. 18) a second example, given to the Abbe Aubrey by

Poivre. The origin of Poivre's Hornbill can only be inferred from the title bestowed

by Buflfon. That it belonged to a new and distinct species, was perfectly recognized by

BuflTon; yet Le Vaillant identified it (1810) as the young of Sonnerat's Hornbill, and

this identification has been quietly acquiesced in by every author, save Meyen, cA^er

since, even by the astute Wagler. The considerable series of individuals obtained by

Dr. Meyer in Luzon and in the island of Guimaras, close to that of Panay, completely

establishes the fact that the Hornbills brought to France by Poivre and by Sonnerat

belonged to two separate species.

The adult male has the head, including a large crest, lower throat, sides of the neck,

breast, and abdomen, bright tawny. The upper part of the throat between the rami

of the mandibles, a stripe from the gape, bounding the naked space below the eye, the

cheeks, where not denuded, and the ear-coverts jet-black. The latter are mucli

elongated, and a few of the uppermost mingle with the lateral crest-plumes. The

abdomen is washed with ferruginous, which changes into much deeper ferruginous on

the thighs, under tail-coverts, vent, rump, and upper tail-coverts. The back and wings

are uniform black, strongly glossed with green. The rectrices for the first seven inches

are of a paler ferruginous, some on the outer web narrowly fringed with black. The

tail-feathers for the remaining three inches are black, glossed with green, like the back.

The shafts are black throughout their lengths. The black of the apical part of the tail

runs up the outer webs of the outer pair of rectrices for a short distance. The quills

are black, glossed with green, on their outer webs. The chin, cheeks, and space

surrounding the eye are devoid of feathers.

A second example only differs in having the ferruginous portion of the rectrices of a

paler hue, almost buff; and by the absence of the narrow black exterior fringe.

The adult female differs from the male in being entirely black, with the exception

of the rectrices, which are marked and coloured as in the male. In one example the

entire outer web of tlie fifth pair of rectrices is black ; in another this is only partially

the case.



168 VISCOUNT WALDBN ON THE BIRDS

To the flattened side of the maxilla is attached a plate which extends from the base

for two thirds of the length of the maxilla. In the thickness of this plate are six

narrow and shallow, almost perpendicular, grooves, coloured yellow in the dried

specimen. A similar plate has grown on the sides of the mandible, and is grooved by

narrower and more deeply cut diagonal channels. A narrow casque springs from the

forehead, which, somewhat swollen posteriorly, is compressed anteriorly into a blunt

broken edge. The commissure is much indented and broken. This description of the

bill applies to the adults of both sexes; but in the male the bill is longer and

deeper than in the female.

Island of Guimaras.
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plumage dull brownish mouse-colour. The quills are not fringed as in the male. The
bill in this species is built on the same model as that of i .panini; but there do not

appear to be as many grooves in the maxilla, five being the greatest number apparent.

In a very old male (no. 6), judging by the bill, several new rectrices have come,

which have the central band almost white, the colour above and below this band being

black glossed with green, and not brown. The remaining old rectrices are as described

above. In a very old female example (no. 7) the same peculiarity is to be found. A young

male (no. 5) with the casque partially developed, but without lateral plates or grooves,

has the rump ferruginous, and the first-plumage rectrices broadly washed mth ferru-

ginous at their apex.

Meyen {!. c.) most positively stated that this Lu9on chiselled-billed Buceros did not

belong to that of Panay ; and he gave an accurate figure of the old male.



170 VISCOUNT WALDEN ON THE BIRDS

removes all doubts as to the existence of such a form in the Philippines ;
and we may

further safely assume that it is the same as Sonnerat's species.

In India there appear to be two well-markeil species of black-headed Shrikes :—one,

the largest, with the whole back in the adult bright rufous, inhabiting Nipaul, Dar-

jeeling and Assam, and named by Mr. Hodgson L. tricolor (Ind. Rev. 1837, p. 446,

ex Nipaul ; Gray & Mitch. Gen. pi. 71) ; the other, in the adult, with the upper

back ashy-grey, and the lower pale ferruginous, inhabiting Goomsoor, "Bengal, and

said to extend into Arracan (iy. m?y/r/ce/)s, Frank ; Jerd. Ill Ind. Orn. pi. 17). It is

true that Dr. Jerdon, who at one time maintained this view, altered it (/. c.) out of

deference to Mr. Blyth ; but my acquaintance with the two birds bears out Dr. Jerdon's

original opinion. Dr. Meyer's Zebu example has the upper back ashy grey, as in L.

nigriceps, this colour descending much lower than in the Indian form, the uropygium

and upper tail-coverts only being ferruginous ; nor does the black on the nape extend

so low down as in either of the Indian species. The Zebu bird, which is marked a

male by Dr. Meyer, does not appear to be fully adult ; and without an opportunity of

comparing more examples, I am disinclined to assert that it differs specifically from

L. nigriceps.

L.nasutus . . . 3-50 5 1-25. 6. Zebu, in April.

L. iiigriceps . . . 3-37 4-87 1-20. Adult. Eognathpoor, Bengal.

L. tricolor . . . 3-75 5-75 1-25. Adult. Nipaul.

Adult. Mymensing.

Immature. Darjeeling.

d, not quite adult. Base of Garos.

71. Lanius schach.

Lanius a-scack, Osbeck, Ostind. Resa, p. 227, "vicinity of Cawton " (1757).

Lanius schach, J. G. Georgi, Osbeck, Reise Ostind. China (German transl.) p. 296 (1765).

Lanius schach, Linn. S. N. i. p. 136, no. 14 (1766), ex Osbeck; J. R. Forster, Osbeck, Voy. China,

East Indies (Eng. tr.) i. p. 367 ; ii. p. 325 (1771) ; Bp. Consp. i. p. 864.

Lanius macrourus, Cuv., Mus. Paris Pucheran, Archiv. Mus. vii. p. 324 (1854-55).

Lanius chinensis, J. E. Gray, Zool. Misc. p. 1, "China" (1831).

Prince Bonaparte (/. c.) includes the Philippines within the range of this Shrike

;

and upon his authority (the only one, it is true, I have been able to discover) it is

admitted in this list. The Javan and Timor form (Lanius bentet, T3.ovsL,=:Lanius

pyrrhonotus, Vieillot) is considerably smaller, and the black on the forehead recedes

more than in the Chinese species. In dimensions it agrees with Lanius erythronotus.

Vigors, from which species it can only be distinguished by the greater extent of black

on the forehead. In fact L. hentet is a link between L. erythronotus and L. nigriceps

and the other black-headed forms, Lanius schach being a large form of L. erythronotus.
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In an early phase of plumage, but after the otherwise full plumage has been adopted,

L. nigriceps closely resembles L. erythronotus, the crown of the head changing to

black after the forehead has become black.

72. Lanius lucionensis. (PI. XXIX. fig. 1.)

La Pie-griesche de Luqon, Briss. Orn, ii. p. 169, no. 11, "Isle de Lu9on."

Lanius lucionensis, Linn. S. N. i. p. 135, no. 10 (1766), ex Briss.; Walden, Ibis, 1867, p. 215;

Salvadori, Atti Ac. Sc. Torino, 1868, p. 273; Swinhoe, P.Z.S. 1871, p. 376.

Laniits jeracopis, De Fil. Mus. Mediol. Aves, p. 31 {I8i7),fide Salvad. /. c.

Lanius phmnicurus, Pall., O. Finsch, Verb, zool.-bot. Gesellseh. Wien, 1873, p. 258, no. 16, partim.

Hab. Negros, Guimaras, and Zebu in March ; Luzon in January {Meyer).

Were it not that an ornithologist so distinguished as Dr. O. Finsch had quite recently

{I. c.) called in question the right of this Philippine Shrike to rank as a distinct species,

it would have been unnecessary to do more than enumerate it in this list. The latest

and most valuable contribution to the history of the rufous-tailed Shrikes we owe to

Mr. Swinhoe [I.e.). Tliat gentleman had collected an unusually large series of indi-

viduals, which, together with the knowledge acquired during a long residence in

Eastern Asia, entitles his opinion to the greatest weight. Mr. Swinhoe admits as

distinct species L. cristatus, L. superciliosihs, Lath., and L. lucionensis, L. ; and he has

given the probable general lines of their separate annual migrations'.

These three species, when in adult plumage, are quite unmistakable ; but when im-

mature their specific difiierences are less stiiking. Yet Dr. O. Finsch [I. c), after a study

of the following meagre and insuflacient materials—an adult and a young female ex-

ample from Java {L. superciliosus), a young or female individual from Madras {L. cris-

tatus), and a young or female bird captured fifty miles out at sea, off the Luzon coast

—

has arrived at the conclusion that all three belong to one species, which he terms

L. phoenicurus. Pall.- It may therefore not be superfluous to give the characters which

distinguish the three species when in full plumage.

L. superciliosus. Lath. {L. phoenicurus. Pall. ap. Schrenck; Walden, Ibis, 1867, pi.

v. .fig. 2), has the entire upper surface very bright uniform rufous, a very broad

' Although ray investigations lead me to generally concur with Mr. Swinhoe's remarks on this branch of the

question, in one particidar Mr. Swinhoe appears to have been misled by ilr. Blyth's statement that L. lucio-

nensis occurs in Ceylon. It appears to be now pretty well ascertained that L. cristatus only is found in Ceylon,

and that the ashy grey plumage, sometimes observable in that species and in L. stijyerciUosus, was the origin

of the erroneous identification. The occurrence of L. luciotiensis in the Andamans has been confirmed since

it was asserted by Mr. Blyth) Jlouat's, ' Andamans,' 1863, App. Zool. pp. 352, 360) by Mr. BaO (J. A. S. B.

1872, p. 280, no. 21) ; and I have also lately received Andaman examides of this species.

- L. cristatus, Linn., is the only species of which I have seen examples from Lake Baikal. More to the

eastward in Siberia, L. siqieniliosus. Lath., may perhaps find its northern limit. Mr. Swinhoe (I. c.) states

that examples from the Amoor, Amoy, and Malacca agree ; and I still incline to the belief that L. phanicurus,

ap. Schrenk (lleiseu Am. i. p. 384), is Latham's bird. The evidence we possess favours the opinion that L.

phmnicums, Pall., was described from an example of L. cristatus, Linn.
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frontal band, a very broad superciliary stripe, and the throat pure white ; the inner

webs of the basal parts of the primaries white underneath, which shows through on the

upper surface of the quills at their insertion, almost forming a white, yet concealed,

alar bar ; shoulder-edge and under shoulder-coverts pure white.

L. cristatus, L., has the head, nape, rump, upper tail-coverts, and tail rufous, but

less bright and browner than in Zi. superciliosus. The back is coloured with the same

tint, but paler or less rufous. The chin and upper part of the throat are white ; but

the tawny hue of the breast extends higher up than in either L. superciliosus or in

L. lucionensis ; and all the throat is usually washed with tawny.

The white frontal band is narrow and ill defined ; and the white supercilium is much

less prominent than in L. superciliosus. The quills at their insertions show indications,

although slight, of a rudimentary alar bar. The shoulder-edge and under shoulder-

coverts are tawny. The female is coloured as the male, but has the subocular stripe

brown and not black, and the sides of the breast and flanks more or less striated and

freckled with faint brown marks.

L. lucionensis, L., has the forehead and crown delicate pale pearl-grey, no pure white

whatever on the forehead. A narrow white supercilium commences above the eye,

becoming somewhat broader behind, and shading off into the grey of the head. The

occiput, nape, and back are ashy liver-brown. The rump, upper tail-coverts, and tail

are washed with rufous, most marked on the upper tail-coverts ; the chin and throat

pure white, as in L. superciliosus ; shoulder-edge and under shoulder-coverts pure

white ; indications of a concealed white alar bar, as in L. cristatus ; and the female has

the sexual distinguishing characters of that species'. The almost entire absence of

rufous in the plumage of the adult Philippine species suffices to distinguish it at a

glance from L. cristatus and L. superciliosus.

I append the wing- and tail-dimensions of a few examples from different localities,

from which it will be seen that no certain characters can be deduced from them.

The changes and phases of plumage these three species pass through before arriving

at maturity have yet to be investigated ; and many hundreds of individuals will have to

be compared before any satisfactory result can be expected. In one place I find that

immature examples of L. superciliosus and L. lucionensis haxe the entire under surface

pure white. Then there is that phase in which the upper surface of L. cristatus and of

L. superciliosus is ashy, dark in the first, light in the other. A Malaccan example of

L. superciliosus above so closely resembles L. lucionensis that there would be great

doubt as to its distinctness, were it not that two of the tertiaries were edged with bright

rufous ; this individual has the whole lower surface pure white.

A Ceylon example, at first sight, seen from above, might easily be mistaken for the

Philippine species, were it not for its ruddy rectrices and rufous-tinged forehead and the

absence of grey on the head.

' I haye not met with an authentic example of L. superciliosus $ .
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Lanius schwaneri, Bp. (cf. Walden, tov!. cit. p. 223), is reduced to a synonym of

L. lucionensis by Mr. Swinhoe {I. c.) ; yet that author {I. c.) describes a fourth species,

entitling it L. incertus, which appears to be only distinguishable from L. lucionensis by

the characters on which Prince Bonaparte founded L. schivaneri.

Longitudo
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La Piegrihche hlanche de Visle Panay, Sonnerat, op. cit. p. 115, pi. 72 ;

Lanius alhus, Scopoli, torn. cit. p. 85, no. 15 (1786), ex Sonn.

;

Lanins alius, Gm., torn. cit. p. 307, no. 42 (1788), ex Sonn.,

have never been determined. Bonaparte (Consp. i. p. 364) was unable to suggest

an identification; and in the Hand-list Mr. Gray omitted all the titles founded on

Sonnerat's two plates. The seventy-first is possibly meant to represent an African or

else Madagascar Ploceine form, perhaps a species of Foudia ; while the species figured

in the seventy-second plate, Lanius alhus, closely corresponds with Stitrnopastor mela-

noptertis (Daudin).

ARTAMIDvE.

Artamus, Vieillot.

73. Artamus leucortnus.

Lanius manillensis, Briss. Orn. ii. p. 180, no. 17, "Manilla" (1760).

Lanius leucorynus, Linn., Mantissa Plant, p. 524, "Manilla" (1771), ex Brisson; Walden, Tr. Z.

S. viii. p. 67; Kittlitz, Kupfert. pi. 30. fig. 1.

Lanius philippinus, Scop. Fl. Faun. Insubr. ii. p. 85, no. 12 (1786), ex Sonn.

Hab. Negros, March ; Guimaras, March ; Luzon, January (il%«r).

Sexes (Jide Meyer) do not differ.

Messrs. Hartlaub and Finsch (P. Z. S. 1868, pp. 116, 117, no. 5) assert that the

Phihppines, and more especially the island of Luzon, are inhabited by two distinct

species of the genus Artamus

:

—one, the darker-coloured species, which has hitherto

borne the title of Artamus (Loxia) melaleiims, R. Forster (Descr. Anim. p. 272, no. 221,

" New Caledonia ") ; and the other the Javan form, and, as for that, the Indo-Malayan,

Papuan, and Australian, Leptopteryx leucorhynchus (Linn.), Horsf. (Tr. L. S. xiii. p. 244,

"Java"). This assertion is not supplemented by any stated evidence; nor do they

profess to have seen Philippine examples of the darker species. The darker bird, A.

melaleucus (R. Forster), is referred by Messrs. Hartlaub and Finsch to Lanius manillensis,

Brisson, and Sonnerat's Piegrieche dominiquaine and the subsequent titles based on

Brisson and Sonnerat's independent, separate, and original descriptions of that Philippine

bird ; and to it Drs. Hartlaub and Finsch apply the title of A. leucorhynchus (Gm.),

ex Brisson, but which is really a Linnaean title {I. c).

The oldest title of the paler form they state to be Artamus leucorhynchus, Horsf.

(nee Gmelin
!
). The title, not being Horsfield's, cannot be retained, even if Messrs.

Hartlaub and Finsch can show that A. melaleucus also inhabits the Philippines ; and

that of A. leucogaster, Valenc. Mem. du Mus. vi. p. 27 (1820), would have to be

adopted. I have never met with specimens of any other than this latter species from

the Philippines ; and I have no doubt that from it Brisson and Sonnerat took their

descriptions. True Loocia melaleuca, R. Forster, ex New Caledonia, only differs from

the widely spread Lanius leucorhynchus, Linn., in having the entu-e head almost black
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instead of ash-grey, by the throat being darker, and also the smoky brown of the back

being many shades deeper. The species that is found in the Pelew Islands I have

never seen.

CAMPEPHAGID^.

Geaucalus, Cuvier.

74. * Graucalus steiatus. (PI. XXX. fig. 1.)

Choucas de la Nouvelle Guinee, D'Aubent. PL Enl. 629, ? vel s juv-

Le Choucas de la Nouvelle GuinSe', Montbeillard, Hist. Nat. Ois. iii. p. 80 (1775).

Corvus striatus, Bodd. Tabl. PI. Enl. p. 38, ex D'Aubent. (1783).

Corvus novce-Guinece, Gm. S. N. i. p. 371, no. 28 (1788), ex MontbeiUard; Lath. Ind. Orn. i. p.

156, no. 14.

Coracina fasciata, Vieill.^ Nouv. Diet. viii. p. 8 (1817), ex D'Aubent.

Ceblepyris plumbea, Wagler, Syst. Av. Corvus, p. 322 (1827), ex Gm.

Graucalus dussuniieri, Lesson^, Tr. d'Om. p. 349, ? vel 6 juv., "Manilla"* (1831) ; Jacquin. &
Pucberan, Voy. Astrolabe, Zool. iii. p. 65, pi. 8. fig. 1, $ , fide Pucher., " Samboagan, island of

Mindanao ; " Pucberan, Archives du Mus. vii. p. 363.

Graucalus lagunensis, Bp. Compt. Rend. vol. xxxviii. p. 540, cJ adult, " Ins. PbiUpp." (March 20,

1854) ; Notes Orn. Coll. Delattre, p. 77 ; Hartl. J. f. O. 1864, p. 445, e, $," Philippines."

Graucalus dussuniieri, Lesson, Blytb, J. A. S. B. 1861, p. 96; Gray, Hand-list, no. 5070.

Graucalus lagunensis, Bp., Blyth, I. c, ; Gray, op. cit. no. 5080.

Corvus papuensis, apud v. Kittlitz, Liitke, Voy. (Postels) iii. p. 326, nee Gm.

Eab. Luzon, January, April ; Negros, March (Met/er) ; Mindanao (Jacquinot).

Dr. Meyer obtained six examples of this handsome Graucalus, representing three

distinct phases of plumage. Two have, with the exception of the upper tail-coverts and

lower feathers on the rump, the whole plumage of a dark plumbeous grey, the lores

being jet-black. The lower plumage is somewhat paler than the upper, more especially

that of the ventral region. A few of the upper tail-coverts and rump-feathers are

fringed with pale grey. This is the fully adult male plumage^ (G. lagunensis, Bp.).

A third example has the head, neck, back, and breast dark plumbeous grey ; but

' MontbeiUard leaves it to be inferred that tbia title (involving, as it does, the origin of the type) was bestowed

by D'Aubenton.

- This author pretends also to describe the female and the young male ; but it is impossible to determine what

species he describes from.

' This title and the accompanying references are omitted in Dr. Hartlaub's 'Monograph' (J.f. 0. 1864, p. 444);

nor is it included in his valuable index to Pucheran's papers on the types in the Paris Museum {op. cit. 1855).

Correctly enough, however, only one species of the true Grauccdits is enumerated by Dr. Hartlaub from the

Philippines.

•' Dr. Pucberan also states that Lesson's type came from Luzon.

' It may also be that of the adult female, it being an unascertained fact whether in both sexes of the large

Cuckoo-shrikes the adult plumage is the same. One of the two above described is labelled by Dr. Meyer

" a male," and the other " a female ;
" but I am not quite sure that imphcit confidence can be placed in the

sexual determinations indicated on Dr. Meyer's labels.

2a2
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the rest of the under plumage, with the under tail-coverts and the rump and upper

tail-coverts, has two or more broad, almost pure white, transverse bands on each

feather. The black lores are faintly indicated by a darker shade of plumbeous. This

is the phase described by Lesson {I. c), and represented in the eighth plate of the

' Voyage de 1'Astrolabe.' It is also the phase figured by D'Aubenton, only that in the

' Planches Enluminees ' the lores are exhibited as black. Two other examples differ :

—

one in the black and white feathers extending higher up on the breast, and being

more numerous on the rump ; the other in their becoming less distinct—that is,

passing into the fully adult phase.

The Negros example
( S fide Meyer) has the whole of the under plumage, from the

chin, barred transversely white and black ; and the black and white feathers on the

uropygium expend to the middle of the back. This individual, I believe, represents

the youngest of the three phases of plumage. It has not hitherto been described or

figured. The dimensions of all six examples nearly agree.

D'Aubenton's plate, no. 629, first made this species known to science. The individual

then figured was brought to Paris by Sonnerat {teste Month, torn. cit. p. 82). With

it Sonnerat also brought the individual represented by D'Aubenton on plate 630, and

on which Gmelin founded his Corvus pafpiiensis. Unfortunately Montbeillai-d did not

state the localities where Sonnerat procured either of the two species. The one, how-

ever, figured on the 630th plate is undoubtedly an exclusively Papuan form ; and being

so, we can with much certainty infer that it was obtained by Sonnerat from some part

of the Papuan subregion during his only visit to the Papuan Islands, namely in the

year 1772. The expedition which Sonnerat accompanied when he visited those islands,

and which had left the Isle of France on the 29th of June, 1771, had previously, from

the beginning of September 1771 to the beginning of February 1772, explored the

Philippine Islands ; and Sonnerat seems to have never again travelled in the Philippine

archipelago. He returned to France in 1772 ; and D'Aubenton's plates were published

prior to 1775'. After this date Sonnerat returned to the East and visited India,

Malacca, and China. The subject of PI. Enl. 629 was therefore procured during

Sonnerat's first voyage, either along with that of PI. Enl. 630 (C. papuensis, Gra.) in

the Papuan Islands, or else previously in one of the Philippines. No known Papuan

Graucalus agrees with the bird figured in plate 629 ; but the female or young male of

the common Philippine species does completely agree with it. I therefore without

hesitation identify Le Choucas de la Nouvelle Guinee, D'Aubent., pi. 629, with the

Philippine Cuckoo-shrike. Leaving out G. swainsonii, Gould, it being an Australian

' I am unable to fix the exact publishing-date of PI. Enl. 629 & 630 ; but as these plates are quoted by

MontbeLUard in the third volume of the first edition of the 'Histoire Naturelle," which is dated 1775, the

examples brought to Paris by Sonnerat must have been obtained during his first voyage (that is, his voyage to

the Philippines and New Guinea), and not during his second voyage, when he visited Malacca at some period

subsequent to 1776, the year when he lelt Europe for the second time.
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member of the genus, the only other species that may have supplied Sonnerat with his

example are the Malaccan, vSumatran, and Bornean forms (G. fasciatus, Vieill., apud
auct. recent.,= C. sumatrensis\ S. MiiWei; and Graucahcs doisoni, Ball, J.A.S.'B.xii.

p. 281, no. 23, an excellent species, belonging to this group and recently discovered by
Mr. Ball in the Andaman Islands. But there is no evidence that Sonnerat obtained any
birds from the Malayan peninsula, the Andamans, Sumatra, or Borneo during his voyage
from Port St. Louis to Manilla ; and on the other hand we have the fact that D'Auben-
ton's plate 629 represents a Graucaliis mth a black lorum and ocular stripe—a character

possessed by the Philippine species in some phases of plumage, and the constant

absence of which is said to be (and is, I believe) a principal distinguishing character of

the Malayan^.

Two examples of this Philippine Graucalus are contained in the British Museum.
Both are in the plumage of G. dussumieri ; yet they are catalogued under two different

numbers and two distinct titles in the Hand-list. One, from Mindanao, through the

brothers Verreaux, is named by them G. lagunensis ; the other, from the Cuming
collection, procured at Cataguan, is named G. dussumieri.

A species usually associated with the subject of PI. Enl. 629, is the so-called Grau-

calus lineatus. Lesson, Tr. d'Orn. p. 349. The error has probably arisen in consequence

of Lesson {I. c.) not quoting the real author of the title, and his giving Corvus novoB-

guinece, Gm., as a synonym, and adding PI. Enl. 629 as a reference. The bird described

by Lesson {I. c.) under this title is said by him to be from New Holland. It is clearly

not the Malayan G. concretus, Hartl., nor the Philippine species ; and it is difficult to

identify; for, among other characters given, is a white tail. In the Manuel d'Orn. i. p.

220, Lesson included a Cehlepyris lineafa., Swainson, and a Ceblepyris tricolor^. Swain-

son, introducing the two titles with the observation that " Mr. Swainson describes two

new echenilleurs, which he names," etc. The diagnosis given in the ' Manuel ' differs

from that given in the ' Traite,' but is evidently a condensed account of the Australian

Graucalus [Cehlepyris) lineatus, Swains.* Zool. Journal, i. p. 466, New Holland (1825)

= Graucalus swainsonii, Gould', Synop. Birds Austral, pt. iv. pi.— . fig. 2, " east coast

of New South Wales."

Mr. Blyth (J. A. S. B. 1861, p. 96) refers to, and partially describes, a species of

^ 6. concretus, Hartl. apud nos, Ibis, 1872, p. 371.

- The Malayan species is considerably smaller, average length of the wing being 5-50, as against 6-25. It

is not of so dark a shade of plumbeous, and the transverse bands are narrower. It is not so well marked and

striking as the Philippine species. The Andaman species is larger than the Philippine and possesses a

characteristic plumage of its own.

' Apparently = 0. humeralis, Gould, P. Z. S. 1837, p. 143, over which title it takes precedence.

* Dr. Eiippell (Mus. Senckenb. iii. p. 30), having failed to find the reference to Swainson, is hard upon

Lesson for the meagreness of his diagnosis.

' This species must retain its original title of G. lineatus, Sw. Mr. Gould (J. c.) states that he altered it to

O. swainsonii because the name lineatus had been previously given to another species of this group. But the

" other species " was this very bird.
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Volvocivora that was among some Philippine birds sent to him by Mr. Swinhoe to

examine. I am unable to identify it ; and Mr. Blyth bestowed no title.

VoLvocivoBA, Hodgson.

75. * Volvocivora (\) c^rtjlescens. (PL XXX. fig. 2.)

Ceblepyris cantlescens, B\yth, J. A. S.B. 1842, ^. 463, 2 vel <i jnv., " Lugoma.;" op. cH. 1846,

p. 307; Hartlaub, J. f. O. 1865, p. 157, 6 ad.

Hah. Luzon, January {Meyer).

Dr. Meyer procured one example only of this anomalous form. It is in full black

plumage and labelled a male. I am uncertain under which Graucaline genus to class

this species. Mr. Blyth (/. c.) has remarked that it " might be regarded as the type of

a new division."

That gentleman (Ibis, 1866, p. 368) has stated that his type is the female of

C. aterrima. I have failed to discover the name of the author of this title and Mr.

Blyth is unable to inform me who bestowed it.

Lalage, Boie.

76. Lalage dominica.

Le Merle des Indes, Brisson, Orn. ii. p. 24-8, no. 19, " Indes orientales."

Le Terat-Boulau, Month. H. Nat. Ois. iii. p. 397, ex Briss.

Merle des Indes orientales, D'Aiibenton, PI. Enl. 373. f. 3.

Turdus dominicus, L. S. MuUer, Suppl. p. 145, no. 56 (1776), ex PI. Enl. 373. f. 3.

Turdus terat, Bodd. Tabl. p. 17 (1783), ex PI. Enl. 273. f. 3.

Turdus orientalis, Gm. S. N. i. p. 831, no. 71 (1788), ex Brisson.

Lalage terat (Bodd.), O. Finscli, Centr.-Polyn. p. 80.

Hab. Zebu, Guimaras {Meyer).

Not distinguishable from Javan, Malaccan, and North-Bornean examples, but with a

somewhat larger wing. On L. S. Miiller's title conf. Cassin, Pr. Ac. Nat. Sc. Philad.

1864, p. 251.

PSEUDOLALAGE, Blyth.

77. * PsEUDOLALAGE MELANOLEUCA. (PI. XXIX. fig. 2.)

Pseudolalage melanoleuca, Blyth, J. A. S. B. 1861, p. 97, "Philippine Islands;" Hartlaub, J. f. O.

1865, p. 163; v. Martens, J. f. O. 1866, p. 12, no. 44.

Pseudolalage melanictera, Blyth, Sclater (lapsu calami), This, 1863, p. 78 ; Gray, Hand-list, no. 5139.

? Lalage uropygialis, Bp. Compt. Rend, xxxviii. p. 541, "Pa^-. incert." (1854); Coll. Delattre, p. 78.

Hob. Luzon («. Martens).

Feathers of the uropygium spinous ; otherwise a true Lalage. The diagnosis of L.

uropygialis, Bp., applies well to this species ; but the spinous character of the uropygial

feathers is not mentioned. On the stand of the specimen in the British Museum

Bonaparte's title is inscribed, although that name is altogether ignored in the 'Hand-list,'
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where, instead, the misprint in the Ibis (I. c.) is adopted, and Mr. Blyth's original title

attributed to Hartlaub.

PACHYCEPHALID^.

Hylotekpe\ Cabanis.

78. * HyLOTERPE PHILIPPINENSIS. (PI. XXXI. fig. 2.)

Hyloterpe philyjpinensis, Walden, Ann. & Mag. Nat. Hist. ser. 4. vol. x. p. 252, " Luzon

"

(October 1, 1872).

Hab. Luzon {Meyer).

Dr. Meyer's researches in the Philippines have added an additional member of a

genus hitherto not known to be there represented. The small group of Pachycephaline

birds to which the title of Hyloterpe is restricted, is now known to contain six species.

They are entitled to subgeneric distinction. The sexes are, I believe, alike; and

they possess this further peculiarity, that they wear, in adult plumage, a sombre

garb recalling the adolescent and the female plumage of the true black-and-yellow

Fachycephalce. This Philippine species is a representative form of H. sulphuriventris,

Walden, ex Celebes. Above, it differs by its plumage being olive-green, and not brown,

and underneath by the yellow extending higher, and being much brighter. The bill

is likewise more powerful. Seen from above, E. i)hilippinensis is difficult to distinguish,

from H. fuhot'mcta, AVallace, ex Flores; while, in the same way, H. sulplmriventris

closely resembles //. griseiceps ex N. Guinea. Seen from below, however, the affinities

are reversed, the Flores Hyloterpe showing a great resemblance to that of Timor, H.

orpJieus (Jard.), and the Celebean and Philippine species but difiering slightly.

PERICROCOTID^.

Peeicrocotus, Boie.

79. Peeicrocotus cineeeus.

Pericrocotus cinereus, La Fresnaye, Rev. ZooL 1845, p. 94, " Lufon ;
" Gould, Birds of Asia, pt. ix.

;

Swinlioe, P. Z. S. 1871, p. 378, no. 315 : Scbrenck, Amuil. i. p. 381; Radde, Ost-Siberien,

ii. p. 273.

Pericrocotus mo(lestus,Strickl.V.Z.S.l8i6, p. 102, "Malacca;" Ann. & Mag. Nat. Hist. xix.

p. 131.

' Wiegm. Archiv f. jSTaturg. 1847, i. p. 321, type Hylocharis philomela, S. Muller. Boie (Isis, 1831, p. 546)

gave the title of Hylocharis to a section of the TrocMlida. But Mr. G. E. Gray, besides adopting the title

(Hand-list, i. p. 148) for a genus of that family, employs it again {torn. cit. p. 389) for the Pachycephaline genus

named by Dr. Cabanis Hyloterpe, and attributes it also to Boie, with the date 1827. Br. Cabanis (I. c), on the

other baud, refers the Pachycephaline genus Hylocharis to S. MiiUer, of which he states Hylochans philomela,

S. Miiller, to be the type ; and he changed the generic title, as that of Hylocharis was preoccupied. S. Muller

published that title, without giving any characters, in his papers on his zoological discoveries in the Sunda

Islands (Tijdschr. Nat. Geschied. en Physiol, ii. p. 331, 1835) ; but he called the species Hylocharis htscinia, and

the title H. philomela is not given by him. It is probable that the two titles refer to the same species
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Ceblepyris luduosus, De Fil. Cat. Mus. Mediol. p. 31, "Philippines" (March, 1847) ; Salvad. Atti

Acad. Scienze, Torino, 1868, p. 271.

Phcenicornis modesta, Boie Bp., Consp. i. p. 357, "Sumatra" (1850).

Pericrocotus motacilloides, Swinhoe, Ibis, 1860, p. 58, " Amoy, in spring."

Eab. Philippines (La Fresnaye, Gould).

Probably only a winter resident.

DICRUEID^.

DiCEUKtrs, Vieillot.

80. *DlCKtrEUS BALICASSIUS. (PI. XXXI. fig. 1.)

Monedulaphilippensis, Brisson, Ornith. ii. p. 31, no. 9, pi. 2 fig. 1, " Pliilippines."

Corvus balicassius, Linn. S. N. i. p. 157, no. 11 (1776), ex Brisson.

Le Choucas des Philippines, D'Aubent. PI. Enl. 603.

Le Balicasse des Philippines, Montbeillard, Hist. Nat. iii. p. 83, ex Brisson.

Edolius furcatus, Wagler, Syst. Av. p. 322 (1827), ex Linn.

Edolius viridescens, Gould, P. Z. S. 1836, p. 6, " Manilla ;
" Blyth, J. A. S. B. xi. pp. 173, 803, figs.

10, 11; Cat. Calc. Mus. no. 1317, pp. 202 & xxii.

5a/Jca««j«sy«JZi>/;e««is, Bp. Compt. Rend, xxxviii. p. 539, "PhUippines" (1854); Coll. Delattre,

p. 76.

Balicassius furcatus, Bp., ex Gm. I. c. nee Gm.

Eab. Luzon, January and February [Meyer).

Sexes, as determined by Dr. Meyer, do not difl'er.

Accurately described in 1760 by Brisson, with its habitat correctly stated, this fine

species remained unrecognized until a few years ago. It seems to be confined to the

island of Luzon, being represented in Negros by the following species. It is the first

species mentioned by Vieillot (Analyse, p. 41, no. 125, 1817) under his genus Dicrurus,

and therefore may conveniently be regarded as the type, and Bonaparte's generic title

Balicassius^ must fall. -B. viridescens, Gould, was described from a Philippine example

now in Mr. Eyton's collection, and which I have examined. Wagler bestowed as a new

title that oifurcatus on Corvus balicassius, Linn., as seems to have been his habit when

he altered the genus. The fact that true D. balicassius is a purely Philippine bird

was not fully appreciated by my lamented friend the late Dr. Jerdon; for (Ibis, 1872,

p. 119) he alludes to the Himalayan Dicrurus as being " distinct from the Malayan

species to which the name of balicassius was applied." The Malayan species here

referred to is Molius affinis, Blyth (J. A. S. B. 1842, p. 174, "Malay peninsula"), and

which, after comparison, I am unable to separate from the Himalayan J), annectens.

which is the Tephrodornis grisola, Blyth, J. A. S. B. 1843, p. 180*, and is described op. cit. 1842, p. 799. If

Mr. G. E. Gray is right, and it can be shown that Hylocharis, Boie, 1825, was founded on the Hylockaris luscinia

01 philomela of S. MtiUer, the generic title Hyloterpe wiU have to fall.

' Adopted by Fitzinger (Fam. der Viigel, p. 198).
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Hodgs. (Ind. Rev. 1837, p. 326, "Nipaul"),= D. balicassius (Linn.), apud Jerd., Blyth.

Horsf. and Moore, etc., nee Linn.

The following titles have been regarded by some authors as belonging to the Luzon

species, although they have nothing to do with it :

—

Corvus qfer, Lichtenst. M. A. A. H. Lichtenstein, in the Hamburg Catalogue\ p. 10,

no. 99, identified with doubt what can only be the South-African i'tcrwrMS musicus yvith

Corvus afer, Linn. (I. c. no. 12), founded on Pica senegalensis, Briss. {torn. cit. p. 40,

no. 2). Lichtenstein did not create the title. Brisson's bird is doubtless a Senegal

Sturnine form, and was sent to Reaumur by Adanson.

Corvus adsimilis, Bechstein, Latham's allgemeine Uebersicht der Vogel, ii. p. 562,

no. 47 (1791), ex M. A. A. H. Lichtenstein ; Kurze Uebersicht, p. 117, no. 44. A title

given by Bechstein to Corvus afer, Linn, apud Lichtenstein I. c, and which therefore

becomes the senior title for Dicrurus musicus, Vieillot.

Oriolus furcatus, Gm. S. N. i. p. 395, no. 52. A title given to the Icterus Cauda

bifida, Brisson, Om. ii. p. 105, no. 16, which in its tiu-n was founded originally on the

Turdxis niger mexicnnus, Seba, Thesaurus, i. p. 102, pi. 65. fig. 4. Clearly a Dicrurus

{Buchanga), said by Wagler (Syst. Av. p. 364) to be Dicrurus ccemlescens (Linn.), but

which, from the crissum only being described as white, I believe to be Dicrurus

leucoj^ygialis, Blyth.

81 . * DiCRUBUS MIRABILIS.

Dicrurus mirabilis, "Walden & Layard, Ibis, 1872, p. 103, pi. 5, "Negros."

Hah. Negros (L. C. Layard, Meyer).

Only differs from D. balicassius in having the lower breast, abdominal regions, flanks,

and under tail-coverts white instead of black. Dr. Meyer procured several examples in

Negros.

In the ' Birds of India' (i. p. 438) it is stated, on Mr. Blyth's authority, that Edolius

rangoonensis, Gould (P. Z. S. 1836, p. 5 ; and Jard. Illustr. pi. xxxviii.), is a Philippine,

and not a Burmese species. It is not impossible that the genus Dissemurus is repre-

sented in the Philippines ; but E. rangoonensis, Gould, although apparently unknown

in Burma, seems to have been founded on an example of the Malaccan crestless

Dissemurus.

' Catahgus rerum naturalium rarlssimarum Hamhurgi., d. xxi. October, 1793. An auction catalogue of

zoological specimens sold at Hamburg on the above date and following days, and drawn up by M. A. A. H.

Licbtenstein, Eector of the Johannis School. Many species are described, and new titles bestowed. The work

is rare, the only copy known to me being contained in the Library of the Tniversity of Eiel.

VOL. IX.—PART II. April, 1875. 2 b
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MUSCICAPID^.

Philentoma, Eyton.

82. * Philentoma ctaniceps. (PI. XXXII. fig. 1.)

Muscipeta cyaniceps, Cassin, Pr. Ac. Pliilad. vii. p. 438, " Philippine Islands " (1855) ; Un. St.

Expl. Exped. Zool. p. 145, pi. ix. fig. 1.

Rhipidura caniceps, Cassin, ap. G. R. Gray {lapsu calami), Hand-list, no 4966.

Hab. Luzon, January [Meyer).

A small representative form oi Philentoma pyrrhopterum (Temm.).

Leucocerca, Swainson.

83. * Leucoceeca nigeitoequis.

Rhipidura nigritorquis, Vigors, P. Z. S. 1831, p. 97, " neighbourhood of Manilla."

Mmcicapa bambusce, Kittlitz, Kupf. p. 7, pi. 9. f. 2, " Luzon " (1832) ; Mem. presentes k I'Ac.

St. Pe'tersb. ii. p. 5, pi. 6, "Luzon" (1833).

7 Leucocerca javanica, ap. Blyth, Ibis, 1865, p. 30.

Hob. Luzon, Zebu ; bill, feet, and claws black ; sexes alike [Meyer).

L. javanica may also inhabit the Philippines ; but before including it in their fauna

it wiU be better to wait for further evidence.

Ctoenis, Blyth.

84. CroENis banyumas.

Muscicapa banyumas, Horsf. Tr. Linn. Soc. xiii. p. 146, " Java " (1820) ; Waldeu, Tr. Zool. Soc.

viii. p. 117 ; v. Martens, J. f. O. 1866, p. 11, no. 32, "Luzon."

Hab. Zebu, April [Meyer) ; Luzon [Jagor).

The only individual obtained by Dr. Meyer appears to differ from Javan examples

by being of a much darker shade of blue, and by wanting the pale bright blue frontal

and superciliary plumes. The bill also is considerably longer aad stouter.

Hypothtmis, Boie.

85. Hypothymis azueea.

Gobemouches bleu des Philippines, D'Aubent. PL Enl. 666. fig. 1

.

Le petit Azur, Month. Hist. Nat. Ois. iv. p. 534.

Muscicapa azurea, Bodd. Tabl. PI. Enl. p. 41 (1783), ex D'Aubent.; Walden & Layard, Ibis, 1872,

102, " Negros."

Muscicapa crpruka, Gm. S. N. i. p. 943, no. 64 (1788), ex Month. ; Kittlitz, Kupfert. p. 7, pi. 9.

fig. 1; V. Martens, J. f. O. 1866, p. 11, no. 38.

L'Azur a calotte et a collier noir, Le Vaillant, Ois. d'Afr. iv. p. 11, pi. 153. figs. 1, 2.
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Muscicapa occipitalis, Vigors, P. Z. S. 1831, p. 97, " neighbourhood of Manilla ; " v. Martens, torn.

cit. no. 31.

Muscicapa caruleocephala, Sykes, P. Z. S. 183.2, p. 85, no. 43, S, " Deccan ;
" J. A. S.B. 1834,

p. 423.

? Myiagra torquata, Swains.' Nat. Libr. Flycatchers, p. 208(^rfeG. R. Gray, Hand-list, no. 4930).

Muscicapa manadensis, Quoy et Gaim. ap. Bp. Consp. i. p. 321, nee Quoy et Gaim.

Hah. Guimaras, March {Meyer) ; Negros {L. C. Layard) ; Luzon
(
Vigors).

The proportion of blue, of bluish grey, and of pure white varies considerably among

individuals (males) from the same locality. In some the lower breast and the whole

abdominal region is pure white. In the others the entire breast and the abdomen is

bluish grey. Again, the presence of the black nuchal patch and black gorget is not

constant. In a Malabar male, in apparently otherwise full plumage, the black gorget

is absent. A Ceylon male in brilliant azure plumage wants both the black nuchal

patch and the gorget. A second specimen from that island also wants these characters.

If constant in the Ceylon Hypothymis, this form will deserve specific separation.

Examples from Maunbhoom, Garoo Hills, Tongoo, Moulmein, Malacca, Java, Flores,

Banjarmassing, and the island of Negros perfectly agree with the only individual

obtained by Dr. Meyer.

BuTALis, Bole.

86. * BUTALIS MANILLENSIS.

Butalis manillensis, Bp. Compt. Eend. xxxviii. p. 652, "Manilla" (1854) ; Coll. Delattre, p. 80.

Hah. Manilla [Bonajparte).

The short notice given of this species makes it difiicult to identify. It is stated to be

of small size as compared with B. grisola, and may prove to be Butalis latirostris

(Eaffles, Tr. Linn. Soc. xiii. p. 312), or else Butalis griseosticta (Swinh., Ibis, 1861,

p. 330), both these migratory forms occurring in the Malay archipelago during the winter

months.

Zeocephus, Bonaparte.

87. * Zeocephus eufus.

Tchitrea nifa, G. R. Gray, Ann. & Mag. Nat. Hist. xi. p. 371, "Philippine Islands" (1843) ; Gray

& Mitch. Genera of Birds, pi. 64.

Zeocephus rvfa (G. R. Gray), Bp. Comptes Rend, xxxviii. p. 652 (1854) ; Coll. Delattre, p. 80

;

Cassin, Un. St. Expl. Exp. Zool. p. 144.

Hah. Philippines.

The precise localities in the Philippines inhabited by this Flycatcher are not known.

• Treated as a distinct species by Bonaparte (Consp. p. 321), and united by Mr. G. E. Gray with the

Philippine species. I have failed to find Swainson's description. He merely refers to it
(J.

c.) as a recognized

species additional to H. azurea.

2b2



184 VISCOUNT "WALDEN ON THE BIEDS

The following Muscicapine forms attributed to the Philippines have not been

rediscovered in those islands.

Le Gohe-mouche a tete hleudtre de I'isle de Lugon, Sonnerat, Voy. Nouv. Guin. p. 57,

pi. 26. no. 1.

Muscicapa coeruleocephala. Scop. Del. Fl. Faun. Insubr. p. 95, no. 106 (1786),

ex Sonn.

Muscicapa cyanocephala, Gm. S. N. i. p. 94.3, no. 65 (1788), ex Sonn.; v. Martens,

J. f. O. 1866, p. 11, no. 35.

Not since recognized.

Le Gohe-mouche a gorge jaune de I'isle de Lugon^, Sonn. torn. cit. p. 57, pi. 26. f 2.

Muscica])a manillensis, Gm. torn. cit. p. 943, no. 66 (1788), ex Sonn.

Judged by the description, a well-marked species ; I am, however, quite unable to

identify it.

Le Gohe-mouche a tete hleue de I'isle de Lugon^, Sonnerat, torn. cit. p. 58, pi. 27. f. 1.

Muscicapa macroura, Scopoli, torn. cit. p. 95, no. 107 (1786), ex Sonn.

Not since recognized.

Gohe-mouche noir de I'isle de Lugon, Sonn. torn. cit. p. 59, pi. 27. f. 2.

Muscicajja tessacourhe, Scopoli, torn. cit. p. 95, no. 108 (1786), ex Sonn.

MusHcapa luzoniensis, Gm. torn. cit. p. 942, no. 62 (1788), ex Sonn.

Stated by Sonnerat to occur in Madagascar, where it is called by the natives tessa-

courhe, as well as in the Philippines. It has not been recognized in the Philippines

since Sonnerat wrote, and it is in all probability a purely Madagascar form, namely

Turdus alhospecularis, Eyd. & Gerv. (Guerin, Mag. Zool. Ois. pi. 64, 65, " Mada-

gascar," 1836 ; Voy. Favorite, Zool. p. 35, pi. 12, 13).

Buffon (Hist. Nat. iv. p. 565), under the title of Le Moucherolle des Philippines,

described an apparently Muscicapine bird, which I am unable to identify. On it Gmelin

based his Muscicapa phibppinensis (S. N. i. p. 943, no. 63); v. Martens, J. fiir O.

1866, p. 11, no. 34.

HIRUNDINID^.

HiEUNDO, Linnseus.

88. HiRUNDO GUTT0RALIS.

L'Hirondelle d'Antigue, Sonu. Voy. Nouv. Guin. p. 118, pi. 76.

Hirundo gutturalis, Scopoli, Del. Fl. Faun. Insubr. ii. p. 96, no. 115 (1786), ex Soun. ; Swiuhoe,

P. Z. S. 1871, p. 346, no. 66 ; Walden, Tr. Zool. Soc. viii. p. 65, no. 76.

Hirundo panayuna, Gm. S. N. i. p. 1018 (1788), ex Sonn.

Hah. Island of Panay {Sonnerat).

' Omitted by Scopoli. - Omitted by both Gmeliu aud Latham.
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Cecropis, Boie.

89. Cecropis daurica.

Hirundo daurica, Linn. Mantissa Plant, p. 528 (1771), ex Laxman
'

; Brandt, Ann. & Mag. Nat.

Hist. xi. p. 114.

Hirundo alpestris, Pallas, Eeisen Russischen Reichs, ii. p. 709, no. 19, "Altai and Siberian Alps"

(1773) ; Zoogr. Rosso-Asiatica, i. p. 534, pi. xxx. ; Kittlitz, Liitke, Voy. (Postals) iii. p. 327.

Hab. Manilla {Kittlitz).

Brandt {I.e.) thus identified a Swallow brought from Manilla by Kittlitz. It pro-

babl}' belongs to the race designated Hirundo striolata, Temm., ex Java, in the ' Fauna

Japonica,' and which is said to frequent the islands of the Malay archipelago {cf.

Swinh. P. Z. S. 1871, p. 346).

Dr. V. Martens mentions having observed a Swallow with the uropygium of a pale

isabelline colour^, very common about and in the houses of Bahos. With doubt he

identified it with //. daurica (Preus. Exp. O.-Asien, Zool. i. p. 188).

ORIOLID^.

Broderipds, Bonaparte.

90. * Broderipus acrorhynchtjs.

Oriohis acrorhynchus , Vigors, P. Z. S. 1831, p. 97, "neighbourhood of Manilla;" Gray & Mitch.

Gen. Birds, pi. 58 ; Walden & Layard, Ibis, 1872, p. 101.

Hab. Zebu, Negros, Guimaras, Luzon. Bill pink, rose-coloured; feet and claws

blue-grey ; Luzon examples {Meyer).

A large series of individuals obtained by Dr. Meyer illustrates the varying relative

proportion of yellow and black on the head in different examples of this fine Oriole. In

a Luzon female, immature, middle rectrices tinged with green ; the enclosed yellow-

frontal space extends back fully for f of an inch from the base of the culmen. In a

perfectly adult Guimaras male with jet-black middle rectrices and quills, and rich orange-

golden dorsal plumage, the forehead only is yellow, that colour occupying a depth of

only I of an inch. This example, in the distribution and proportions of its black and

yellow plumage, is almost absolutely identical mth a Sula-Island specimen of B. fron-

talis (Wallace). The Sula example, however, has the middle pair of rectiices entirely

black, whereas all the Philippme examples have those feathers more or less tipped with

yellow. Moreover the Philippine is a much larger bird, with a longer wing and bill.

The extent of yellow at the termination of the middle pair of rectrices varies very con-

siderably. In a Negros male in full golden-orange plumage the tips of the middle pair

> I have not been able to consult Laxman (Act. Holm. 1769, xxx. pi. 7. fig. 1) ;
but it may be that he first

bestowed the title of daurica, which Linnceus adopted.

In the later list (J. f. 0. 1866) this colour is described as being isabelline yellow.
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are but barely fringed with yellow. lu a Luzon male in similar dress the two middle

rectrices have a yellow terminal band nearly half an inch in depth.

The tendency in this species seems to be for the entire head to become black as in

0. melanoce])halus and its allies. In an immature Luzon male {fide Meyer), with dingy

greenish-yellow plumage and streaked breast, the feathers of the nape, occiput, and lores

are dingy greenish yellow with greenish black, those of the forehead being dingy

golden. Now in the adult these nuchal, occipital, and loral feathers become jet-black

at their tips, those on the neck being ashy or greenish ash at their roots, but those on

the occiput being bright yellow at their insertions. The direction of variation in this

species may therefore be said to be towards 0. melanocephalus, and from 0. galbula ; or,

in other words, 0. galhula is the older species, B. acrorhynchus and its allies being sub-

sequent forms, and 0. melanocephahis and its allies the most recent '. A third species,

allied to B. acrorliynclms and B. frontalis, exists in Oriolus formosus, Cabanis, J. f. O.

1872, p. 392, "Island of Siou," the largest of all known Orioles.

Oeiolus, Linnaeus.

91. * OeIOLTJS PHILIPPENSIS.

Oriolus philippensis, J. E. Gray, Zool. Misc. p. 3, " Philippine Islands " (1831); Bp. Consp. i. p. 346.

Stated by its describer to have been discovered by Captain Hay in the Philippine

Islands. It is not represented in the British Museum, and does not appear to have

been again obtained. The type specimen was without feet or wings, and was procured

from the natives. Its origin might be considered more than doubtful, were it not that

it was procured along with an imdoubted Phihppine species (Melanojntta sordida).

MERULID^.

TuEDUS, Linnaeus.

92. TuEDUS OBSCUEUS.

Dark Thrush, Lath. Synop. ii. p. 31, no. 24, " Siberia, woods beyond Lake Baikal."

Turdus obscurus, Gm. S. N. i. p. 816, no. 48 (1788), ex Lath.; Bp. Compt. Rend, xxxviii. p. 4;
Coll. Delattre, p. 28.

Turdus riifulus, Drapiez, Diet. Class. d'Hist. Nat. x. p. 443, "Java" (1826).

Turdus paUens, Pallas, Zoographia Rosso-Asiatica, i. p. 457, no. 98, "Dauria" (1831) ; Temm. &
Schlegel, Faun. Japou. Aves, p. 63, pi. 27.

Turdus iliacus pallidus, Naumanu.

Turdus seyffertitzii, Brelim, Vog. Deutschlands, p. 387, " Herzbiu-g, in Saxony " (1831).

' This generalization is not grounded on the phenomena presented hy tlie Orioles alone. It is impossible not

to be struck hy the numberless proofs the study of birds affords of the tendency of one species to develop into

another. On the phases of plumage in B. sinensis, conf. Swiuh. Ibis, 1803, p. 292.
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Tardus modestus, Eyton, P. Z. S. 1839, p. 103, "Malaya."

Tardus verneri, Gene, Mem. Accad. Torino, xxxvii. p. 291, pi. — (1833).

Tardus javanicus,? Horsf., apud Blyth, Cat. Calc. Mus. p. 161, no. 943, " Malacca," nee Horsf.

Tardus davidianus, Milne-Edwards, Nouv. Archives, i. Bulletin, p. 26, " North China " (1865).

Tardus chrysolaus, Temm., apud Godwin-Austen, J. A. S. B. xxxix. p. 103, nee Temm.

Hah. Philippines (Bonaparte).

The occurrence of this species in the Philippines, in itself highly probable, appears

to rest on no other good ground than the statement of Bonaparte [l. c).

93. TURDUS CHETSOLAUS.

Tardus chrysolaus, Temm. PI. Col. 537, "Japan" (1831); Fauna Japonica, Aves, p. 64, pi. 28;

Sclater, Ibis, 1863, p. 197, "Manilla."

Mr. Sclater {I. c.) thus identified an example of a Philippine Thrush in Mr. Gould's

collection.

Professor Newton (Hist. Brit. Birds, pt. iv. p. 254) mentions that Mr. Gould had

received an example of Tardus varius, Pallas, from Manilla.

PITTID^.

Erytheopitta, Bonaparte.

94. * Ertthropitta eeythrogastra.

Pitta eiythroffostra, Temm. PI. Col. 212, " Pliilippines (1823).

Brachyurus erythrogaster (Temm.), Elliot, Monogr. Pittidse, pi. xvi. ; Ibis, 1870, p. 417, no. 17.

Apparently confined to the Philippines ; but the exact limits of its range within that

archipelago have yet to be ascertained.

Melanopitta, Bonaparte.

95. * Melanopitta sordida.

Merula viridis atricapilla moluccensis, Brisson, Orn. ii. p. 319, no. 57, "Moluccas."

Merle des Philippines, D'Aubent. PI. Enl. 89.

Breve des Philippines, Month. Hist. Nat. Ois. iii. p. 412, " Philippines."

Tardus sordidus, L. S. Muller, Suppl. p. 143, no. 51 (1776), ex D'Aubent.

Tardus brevicauda, Bodd. Tabl. PI. Enl. p. 6 (1783), ex D'Aubent.

Corvus philippensis (C. brachyurus, var. /3) Gm. S. N. i. p. 375, no. 15 (1788), ex Brisson.

Citta melanocephala, Wagler, Syst. Av. " Corvus," no. 14 (1837), ex Gm. ;
nee Forster.

Pitta atricapilla, Cuv., Lesson, Tr. p. 394, "ManiUe" (1831) ; Compl. Buffon, p. 501 (1840), nen

Muller & Scblegel.

Pitta macrorhyncha, J. E. Gray, Zool. Misc. p. 3, "Philippine Islands" (1831).

Pitta atricapilla, Temm. PI. Col. Tabl. Method, p. 16 (1832), ex D'Aubent.
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'f Pitta leucoptera, Elliot, Proc. Acad. Nat. Sc. Philad. 1861, p. 153, " Ceylon," av. juv.?

Brackyurus atricapillus, Elliot, Monogr. Pittida, pi. xxv.

Brachyums sorclidus (L. S. Miiller), EUiot, Ibis, 1870, p. 419, in pt.

Hah. Luzon, Negros ; iris brown [Meyer).

The synonymy of this species is somewhat perplexing, in consequence of Brisson (/. c.)

having given a description, applying in all its details to the Philippine bird, to an

individual said by him to have been sent to I'Abbe Aubrey from the Moluccas. Mont-

beillard [I. c.) some years later described seemingly the same bird (and it was figured

by D'Aubenton /. c), but attributed its origin to the Philippines. The difficulty thus

caused would probably have remained through all time unsolved had not Le Vaillant, by

one of his gi-atuitous and carping criticisms, unintentionally assisted us. With the view

of showing that Buffon was in the habit of describing as good species individuals that

had been manufactured by dishonest dealers, Le Vaillant (Ois. de Par. vol. i. p. 106) in-

cidentally alludes to this species. He asserts that the description given by Buffon

(Montbeillard) of his "Breve des Philijjpines" -w^s taken from a specimen of the '^Breve

de Ceylan" {=Corvus hrachyurus, Limi.), in which the head of the common blackbird

liad been substituted. This example, Le Vaillant says, formed part of the Abbe

Aubrey's cabinet ; and adds that he purchased it when that collection was sold, and at

once discovered the imposition. This story Cuvier (R. A. 1817, p. 356, note 2) repeated

on Le Vaillant's authority. Vieillot (Nouv. Diet. p. 358, and Tabl. Method. Orn. p. 686)

did the same without mentioning his authority. It remained uncontradicted until

Wagler [I.e.) showed that Le Vaillant was in eri'or. And Cuvier in the second edition

of the ' Eegne Animal ' (p. 373, note) also corrected Le Vaillant. The statement that

Montbeillard described from the specimen in Aubrey's cabinet may be accepted ; for it

is supported by the collateral evidence of Montbeillard [I. c), who, in a footnote,

remarks that it is the same bird that Brisson made his 57th " Grive." As no species of

Melanopitta is known to exist in the Moluccas, we are justified in assuming that Brisson

and Montbeillard described from the same, a Philippine example, and in regarding

their descriptions as having formed tlie common basis of all subsequent synonyms

applied to this Philippine form of Pitta '.

Six species of black-headed green-bodied Pittce are fully established as meriting

specific distinction :

—

1. P. iiovce-guhiece, Miiller «& Schlegel. New Guinea and the Aru Islands, and

most of the Papuan Islands.

2. P. sanghirana, Schlegel. Sanghii- Islands.

3. P. rosenhergi-i, Schlegel. Soek Island in the Bay of Geelvink.

' The title of Pitta philippensis, VieiU., is quoted by some authors ; but I cannot find that Vieillot ever

applied a Latin title to the species, his opinion being that Montbeillard's type was fictitious.
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4. P. forsteni, Bp. Celebes.

5. P. muelleri, Bp. Borneo.

6. P. sordida (L. S. Miiller). Philippines.

The first three species are representative forms of a Papuan type ; the remaining three

of an Indo-Malayan.

Dr. Cabanis (Mus. Hein. ii. p. 4, no. 10) identifies an example oi Melanopitta in the

Halberstadt collection, and said to be from Timor, as Turdus irevicaudus, Bodd.

This is seemingly an error, P. irena being the only known Timorese species.

Sumatra is brought within the range of the Philippine Melanopitta by Mr. Elliot

{I. c); but no authority is quoted.

The examples obtained by Dr. Meyer ( J ? ) in no way differ.

CRATEEOPODID^.

Megalurus, Horsfield.

96. Megalurus palusteis.

Megalurm palustris, Horsf. Tr. Linn. Soc. xiii. p. 159^ "Java" (1820); Blyth, J. A. S. B. 1844

p. 373; Ibis, 1865, p. 30; op. cit. 1867, p. 6.

Malwus marginalis,'Remw., Temm. PL Col. 65. fig. 2, "Java" (1823); Kittlitz, Voy. Liitke

(Postels) iii. p. 326.

Hab. Luzon (Kittlitz) ; Philippines {Blyth).

Kittlitz mentions {I. c.) this species among the birds he observed in the island of

Luzon. He remarks that it runs on the ground, and moves along and among the

branches of low shrubs without jumping. Mr. Blyth (/. c.) identified the same species

among the Philippine birds contained in the Derby Museum at Liverpool. Javan and

Philippine examples have yet to be compared ; and it may here be observed that the

Megalurus of continental India {Turdus takko, Buch. Hamilton, M. S. ii. p. 75), does

not appear to have been critically compared with the Javan type.

Cratekopus, Swainson.

97. Crateropus caudatus.

Gramla caudata^, Ciivier, in Mus. Paris ; Pucheran, Archives du Mus. vii. p. 342 ; Blyth, Ibis, 1867,

p. 6.

Hab. Philippines {Eydoux & Oervais).

The above specific title is, by most authors, attributed to Dumeril ; but no reference is

' It is possible that, under the title of Cossyphus cawlatus, Dumeril may have described the Cuvieran type ,

but I have failed to discover the place. The earliest description of the species I can find is by Drapiez, Diet.

Class, vol. X. p. 219 (1826) ; but he quotes Dumeril as the author of the title.
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ever cited. Cuvier bestowed the Museum title of Gracula caudata on two examples in

the Paris Museum—one said to have been obtained in Australia, the other in Bengal.

Dr. Pucheran, however {I. c), is of opinion that the second example in reality came

from the Philippines, as Manilla is inscribed on its stand, and also because it agrees

with an authentic Philippine individual in the Paris Museum, obtained by MM. Eydoux

and Souleyet. I can find no other record of a species of this genus having been

observed or obtained in the Philippines. Indian authors seem to have been somewhat

hasty in identifying the common Indian Timalia chatarrhwa, Frankl., with Gracula

caudata, Cuv. Dr. Pucheran [l. c.) does not say that the Bengal bird is equally found

in the Philippines, as stated by Mr. Blyth {I. c).

Timalia leucotis, Strickl., is erroneously given from Manilla by Mr. G. R. Gray in the

Hand-list, no. 4748.

Homoclilamys luscinia, Salvadori, Atti R. Accad. So. Torino, v. p. 510, " Filippine o

China 1" '- (1870) is, according to its author, a Timaliine form, which was contained in

a collection of Chinese and Philippine birds sent to the Turin Museum. As the

describer is not certain of its origin, it is not included in this list.

IRENID^.

Ieena, Horsfield.

98. * Ikena cyanogastra.

Irena cyanogastra, Vig. P. Z. S. 1831, p. 67, "neighbourhood of Manilla;" Gray & Mitch. Genera

pi. 70 ; Cassin, United-St. Expl. Exped. p. 143.

Hob. Luzon, iris red [Meyer) ; Panay (Cassin).

The sexes (Jide Meyer) do not differ.

BRACHYPODIDiE.

Ixus, Temminck.

99. *IXUS GOIAVIEE.

Petit ffoiavier de Manille, Sonnerat, Voy. Nouv. Guin. p. 59, pi. 28.

Muscicapa goiavier, Scop. Del. FI. Faun. Insubr. ii. p. 96, no. 109 (1786), ex Sonn.

Muscicapa psidii, Gm. S. N. i. p. 941, no. 54 (1788), ex Sonn.

Hab. Manilla, February [Meyer).

' Erroneously stated in the ' Zoological Record ' for 1870, p. 47, to be irom the PhiUijpines and China, an

error repeated ia the Hand-list, iii. p. 263, no. 4763*. Count Salyadori has since (Ibis, 1873, April, p. 179)

identified it with Calamoherpe (HerUvox) canturietis, Swinhoe, a Chinese and Formosan species, but which

may migrate to the Philippines. Count Salvadori's generic title has precedence.
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Luzon individuals diflPer from those inhabiting Java, Malacca, Sumatra, the islands of

Madura, Lombock (P. analis, Horsf.), and Banjarmassing (P. gourdini, G. R. Gray, ex

Hombr. & Jacq. Voy. Pole Sud, pi. 14. fig. 1) in being smaller, with a weaker bill,

and in having the ear-coverts and sides of the head dark brown, and not white or

albescent brown. The Banjarmassing race is not separable from Ixos analis.

100. IXUS SINENSIS.

Le Gobe-moiiches verddtre de la Chine, Sonnerat, Voy. Indes, ii. p. 197.

Muscicapa sinensis, Gm. S. N. i. p. 942, no 56 (1788), ex Sonn.

Turdiis occipitalis, Temm., Lesson, Tr. p. 410 [sine desa\), "Manilla" (1831) ; Eydoux et Gervais,

Mag. de Zool. 1836, p. 10, pi. 66, " Manille ;
" Voy. Favorite, v. p. 36, pi. 14, " Manilla."

Turdus palmarmn, Temm. nee Linn., Mns. Lugd.,^rfe Bp., Consp. i. p. 366, no. 17.

Hah. Manilla {Eydoux & Gervais).

Lesson (/. c.) adopted the title of occipitalis, Temm., for an example of this species iu

the Paris Museum, said to have been brought by vSonnerat from Manilla. Temminck,

on being applied to by Eydoux and Gervais, denied having ever named the species.

On comparing a bird brought by them from Manilla, Eydoux and Gervais found it to

agree with the individual in the Paris Museum, and adopted the title of occipitalis.

If the Philippine habitat of this well-known Chinese form had rested solely on the

locality inscribed on the Paris-Museum label, I should have felt disinclined to trust it

;

but Eydoux and Gervais's statement that they obtained a similar bird at Manilla

seems a sufficient authority for its admission here.

101. *1XUS] UEOSTICTUS. (PI. XXXII. fig. 2.)

Brachypus urostictus, Salvadori, Atti R. Accad. Sc. Torino, v. p. 509, " PhiUppines " (March 27,

1870).

Hab. Luzon (Meyer).

A well-marked species, combining the crested head and general characters of an

Otocompisa with the pufly plumage of Brachypus eujptilosus, J. & S.

Turdus (Criniffer) gularis, Horsf., is stated by Mr. Blyth (Ibis, 1865, p. 48) to be

found in the Philippines. But Dr. O. Finsch (J. f. O. 1867, p. 15) observes that Java

is the only locality it is known, with certainty, to inhabit.

Hypsipetes, Vigors.

102. * Hypsipetes philippinensis.

La petite grive des Philippines, Month. Hist. Nat. Ois. iii. p. 316, "Philippines" {descr. orig.).

Turdus philippensis, Gm. S. N. i. p. 814, no. 40 (1788), ex Month. ; Gray, Hand-list, no. 3917
;

v.

Martens, J. f. O. 1866, p. 13, no. 51.

2c2
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Galgulus philippensis, Kittlitz, mot. propr. Kupfert. p. 8, pi. 13. fig. 2, "Philippines" (1832).

Hypsipetes pMlippensis, Strickl. mot. propr. Ann. & Mag. Nat. Hist. xiii. p. 413, " Manilla" (1844)

;

V. Martens, tom. cit. no. 55.

Philedon ffularis, Cny. Mns. Paris; Pucheran, Archives du Mus. vii. p. 344, pi. 18, "China?;"

Gray, Hand-list, no. 3992.

Ilab. Guimaras, Luzon, Zebu {Meyer).

The sexes, as determined by Dr. Meyer, do not differ. In the Hand-list, no. 3917, this

species is classed along with Microscelis amaurotis under the Pycnonotince, while Hypsi-

petes m'clellandii is included in the PhyllornithincB. It is difficult to discern in what

respect Microscelis differs from Hypsipetes ; but anyhow this Philippine species is

nothing more than a representative form of H. ntclellandii.

Montbeillard's type was obtained in the Philippines by Sonnerat. Cuvier's is said to

have been brought from China by Dussumier (October, \?>2Q),fide Pucheran, I. c. The

species is not included in Swinhoe's list of the birds of China (P. Z. S. 1871). It has

received the same specific title three times over, each author believing the individual

before him to be undescribed.

Pucheran's plate {I. c.) represents the top of the head rufous, whereas it is dark

cinereous; and the plate on the whole is an indiflerent representation of the Philippine

bird.

SAXICOLID.^.

MoNTicoLA, Boie.

103. MONTICOLA SOLITARIUS.

Tardus solitarius, L. S. MUUer, N. S. Suppl. p. 143, no. 46 (1776).

Monticola eremita (Gm.), v. Martens, J. f. O. 1866, p. 9, no. 18.

Monticola manillensis (Gm.), v. Martens, tom. cit. p. 10, no. 19; conf. Sharpe & Dresser, Birds

of Europe, Append. ; Walden, Tr. Zool. See. viii. p. 63 ; Walden & Layard, Ibis, 1872,

p. 101.

Hab. Luzon, January ; Guimaras, March (Meyer) ; Negros, March (L. C. Layard).

One Guimaras individual {^fide Meyer) is in perfect unspotted blue and rufous

plumage. Another, also a male by the label, is in blue and rufous plumage, but

has the occiput sullied by brown feathers, some of the breast-feathers edged

with albescent and some of the rufous abdominal plumage edged with blue. The

Luzon bird is generally rufous and blue, but with many of the feathers edged with

albescent or brown, noted a male on the label. The dimensions of all three agree

with examples from Japan.
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Peatincola, Koch.

104. Peatincola capkata.

Rubetra lucionensis, Brissoiij Orn. iii. p. 442, no. 30, " Isle de Lu9on."

Motacilla caprata, Linn. S. N. i. p. 335, no. 33 (1766), ex Brisson ; v. Martens, J. f. 0. 1866,

p. 10, no. 22; Walden, Tr. Zool. Soc. viii. p. 63, no. 72.

Traquet de I'isle de Luc^on, D'Aubenton, PI. Enl. 235. fig. 1 i , fig. 2 ? .

Saxicola fruticola, Horsf . Tr. Linn. Soc. xiii. p. 157, " Java " (1820)

.

Saxicola bicolor, Sykes, P. Z. S. 1832, p. 92, no. 90, i, "Dukhun.

Saxicola erythropygia, Sykes, /. c. no. 92, $ .

Motacilla sylvatica, Tickell, J. A. S. B. 1833, p. 575, "Jungles of Borablium and Dolbhum.-"

Saxicola Melaleuca, Hodgs. Gray's Zool. Misc. p. 83, "Nipaul" (1844) (descr. nulla).

Hab. Luzon (Jagor).

The type of the following species is stated by Brisson to have been sent from the

Philippines to M. Aubrey. It has not been since recorded as inhabiting these islands,

and appears to be restricted to Ceylon and peninsular India.

Rubetra philippinensis, Brisson, Om. iii. p. 444, no. 3Ij " Philippines."

Motacilla (Thamnobia) fulicata, Linn. S. N. i. p. 336, no. 39, ex Brisson.

Le Traquet noir des Philippines, D'Aubenton, PL Enl. 185. fig. 1.

Autre Traquet des Philippines, Buffon, Hist. Nat. Ois. v. p. 230.

ClTTOCINCLA^, Gould.

105. * CiTTOClNCLA LUZONIENSIS.

Turdus luzoniensis, Kittlitz, Kupfert. p. 7, pi. II. fig. 2, " Luzon " (1832) ; Mem. presentes k TAcad.

St. Petersb. vol. ii. pt. 1 & 2, p. 5, pi. 7, "Luzon" (1833).

Hob. Luzon {Kittlitz).

' Mr. G. E. Gray (Hand-list, i. p. 266) adopts Cercotnchas, Boie. The genus Cercotrkhas was established by

Boie (Isis, 1831, p. 542), without characters, in these words. " Under this name I unite Turdus phcenicopterus,

Temm., T. e-ryihropterus, T. macroiirus, Lath., T. tricolor, VieiU., Sax. leucmnpter, Museum Berl." Thus four

distinct generic forms are united under one generic title, namely :

—

1. Turdus phoenicopterus, Temin.,=Ampelis pkoenicea, Lath., a Can^pephaga ; type of Cyrtes, Eeichenbach.

2. Turdus erythropterus. Lath., ex G-nx.= Turdus podohe, L. S. Miiller ; a Saxiooline form near to Thamnobiu

(conf. Blanford, Observ. Geol. & Zool. Abyssinia, p. 360, no. 127).

3. Turdus macrounis, Lath., ex Gm.,= Turdus tricolor, Vieill., type oi Kittacincla.

4. Saxicola hucocampter, Lichteust. Mus. '&ero\.=^ Motacilla fulicata, Linn., type of Thamnobia.

Dr. Cabanis (Mus. Hein. i. p. 41), following Kuppell (Syst. Uebers. p. 60), adopted the second species named

by Boie as the type of Cercotricltas. Messrs. Tiusch and Hartlaub, finding it impossible to recognize the

incongruous group which Boie had brought together, appropriated (Viig. Ost-Afi'ik. p. 149) his generic title,

re-establishing it as their own, and restricted it to Turdus erythropterus. Lath., and Orgya luctuosa, Lafr. Mr.

G. E. Gray, however, has made the third species the type of Cercotrichas and superseded Kittacincla, Gould,

an arrangement which cannot be uj)held.
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CopsYCHUS, Wagler.

106. *COPSTCHUS MINDANENSIS. (PI. XXXIII. fig. 1.)

Le Merle de Mindanao, Montb. Hist. Nat. Ois. iii. p. 387 ; D'Aubenton, PI. Enl. 627. f. 1.

Turdus mindanensis, Gm. S. N. i. p. 833, no. 76 (1788), ex Montb.

Cops%jchus mindanensis (Gm.), Sundevall, Kritisk Framst. p. 36, note (1857) ;
v. Martens, J. f. O.

1866, p. 10, no. 20; Walden & Layard, Ibis, 1872, p. 103, "Negros."

Hah. Zebu, April ; Guimaras, March (Meyer) ; Negros (L. C. Layard) ;
Mindanao

(v. Martens).

Professor Sundevall (/. c.) was the first author who identified this purely Philippine

species, which previously was, and since has continued to be, confounded with the

Malayan, C. mnsicus (Eaffles).

In a Guimaras male {fide Meyer), otherwise in full plumage, the under shoulder-

coverts are tipped with white. In Zebu and Negros examples of the male they are

entirely black; in a Zebu female {fide Meyer) they are ashy; no white on the

rectrices of any,—thus agreeingwith Montbeillard's account of his type,which was brought

to Paris by Sonnerat, presumedly from Mindanao, although its origin is only to be in-

ferred from the title.

Calliope, Gould.

107. Calliope camtschatkensis.

Motacilla calliope, Pallas, Rcisen Russiscben Reichs, iii. p. 697, no. 17, " Siberia" (1776).

Kamtschatka Thrush, Latbam, Synopsis, iii. p. 28, no. 14; Synop. Suppl. p. 140, tab. in titul.

Tardus camtschatkensis, Gm. S. N. i. p. 817, no. 58 (1788), ex Latham ; Blytb, Ibis, 1865, p. 30,

" Philippines."

Mr. Blyth {I. c.) includes this bird among the Philippine species he observed in the

Derby Museum at Liverpool. It is probably only a winter resident.

SYLVIID^.

Sylvin^.

Geeygone, Gould.

108. * Gerygone simplex.

Gerygone modesta. Cab. J. f. 0. 1866, p. 10, no. 23, "Luzon" [descr. nulla), nee v. Pelzelu.

Gerygone simplex, Cab. op. cit. 1872, p. 316, no. 4 [descr. princeps).

According to its describer, nearly allied to G. inornata, Wallace.
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109. Phyllopneuste magnirosteis.

Phylloscopus magnirostris, Blytli, J. A. S. B. 1843, p. 966, "vicinity of Calcutta;" p. 1008,

« Arracan ;
" Ibis, 1870, p. 168.

Mr. Blyth {I. c.) states that his Warbler also occurs in the Philippines ; it may, how-

ever, prove to be the nearly allied P. horealis, Blasius.

Calamodytin^.

AcROCEPHALUS, Naumann.

110. AcROCEPHALUS ORIENTALIS.

Salicaria turdina orientalis, ScMegel, Faun. Jap. Aves, p. 50, pi. 21, " Japan."

Calamoherpe orientalis, Bp. Consp. i. p. 285 (1850), ex ScKlegel; Walden, Tr. Zool. Soc. viii. p. 64.

Sylvia turdo'ides, ap. Kittlitz, Liitke, Voy. (Postels), iii. p. 327, " Manilla."

Hab. Luzon, February 7 ; Zebu, March ; bill above grey-brown ; below reddish ; legs

and nails pale grey {Meyer).

I am unable to separate these Philippine individuals from Amoy examples. Wing
3"25

; tail 3-12
; tarsus 1-12. It must have been specimens of this species, brought to

France by Sonnerat from the Philippines, which were confounded by Montbeillard with

La Rousserole (Month. Hist. Nat. iii. p. 294).

Detmoicin.^.

CisTicoLA, Kaup.

111. * CiSTICOLA SEMIRUFA.

Cisticola semirufa. Cab. J. f . O. 1866, p. 10, no. 25, " Luzon " [descr. nulla) ; op. cit. (1872) p. 316,

no. 5 [descr. princeps).

According to Dr. Cabanis, closely allied to G. ruficeps, Gould.

Orthotomus, Horsfield.

112. * Orthotomus derbianus.

Orthotomus derbianus, F. Moore, P. Z. S. 1854, p. 309, pi. 76, "Philippines."

Described from an example obtained by Cuming and preserved in the Derby Museum,

Liverpool.

113. * Orthotomus castaneiceps.

Orthotomus castaneiceps, Walden, Ann. N. H. (4) x. p. 252, " Guimaras " (1st October, 1872)

.

Hab. Guimaras {Meyer).

To be readily distinguished from all described species by its dark chestnut head, iron-

grey mantle, and bright golden olive-green wings and tail. Its nearest known ally is

0. derbianus.
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MOTACILLID.E.

MOTACILLIN^.

BuDYTES, Cuvier.

114. BuDYTES VIRIDIS.

Green Wagtail, Brown, Illustr. p. 86, pi. 33, " Ceylon."

Motacilla viridis, Gm. S. N. i. p. 962, no. 81 (1788), ex Brown; v. Martens, J. f. O. 186G, p. 10,

no. 28, " Manilla."

? Motacilla flava, ap. Kittlitz, Lutke, Voy. (Postels), iii. p. 327, "Manilla" (1836).

Observed by Dr. v. Martens at Manilla, both alive in the open country and preserved

in the Military Library.

Calobates, Kaup.

115. Calobates melanope.

Motacilla melanops, Pallas, Reisen B,ussisclien Reichs,iii.p. 696, no. 16, " Dauria" (1776) ; Zoogr.

Rosso-Asiatica, i. p. 500, no. 135.

Motacilla bistrigata, Raffles, Tr. Linn. Soc. xiii. p. 312, " Sumatra" (1821).

Motacilla xanthochistus , Hodgs. Gray's Zool. Misc. p. 83, "Nipaul " (1844).

Pallenura javensis, Bp. Consp. i. p. 250, "Java" (1850).

Calobates sulphurea (Bechstein), Jerd. Birds of India, ii. p. 220, no. 592, " All India and Ceylon."

Calobates melanope (Pallas), Swinh. P. Z. S. 1871, p. 364, no. 202, "China, Formosa, Hainan."

Hab. Luzon, January ; Zebu, April [Meyer).

Mr. Swinhoe {I. c.) has already remarked that the species of Calobates found in China,

Formosa, and Hainan has a constantly shorter tail than the European bird, and has

separated it under the title given by Pallas to the species observed in Dauria. My own

observations fully support Mr. Swinhoe's conclusions, which apply to the Philip-

pine bird also, as well as to all those I have examined from continental India. Although

a small difference in the length of the tail is, by itself, a character too insignificant

whereon to base a species, still it must be recollected that the lines of migration of the

two forms are perfectly distinct, the short-tailed birds breeding in Northern Asia

and visiting Southern Asia and its islands, those with the long tails breeding in

Northern Europe and wintering in Southern Europe, Asia Minor, and Northern

Africa ^ Where the two races osculate remains an interesting point for future investi-

gation ; and it is not impossible that the race which winters in Abyssinia will be found

to breed in Siberia.

' The great body of the migrants is referred to. Many individuals are known to halt and breed at inter-

mediate points.
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Calohates melanope. Longitudo
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4-12.

4-25.

4-20.

4-25.

4-50.

4-25.

4-50.

c?, January. Throat white.

6 , April.

S.

January.

March.

?, December 15. Throat yellow.

)) "ii

(J , March. Throat black ; nearly

full breeding-dress.

$ , December. Throat yellow.

= «.

S, May 26. =a.

c?, December 18. White throat-

feathers fringed with black.

September 16. Breast buff.

October 24.

November 18.

October 24.

cJ, January 5.

(?, May 10.

cJ, September 20.

5, „ 26. „ „ (A

young bird.)

(J, September 26. Breast buff.

<?, December 1. „ „

(J, November 19. „ „

cJ, September 19. „ „

? , December 7. „ „

¥ , July. „ „

c?, November. „ „

d , March 22 . Throat nearly black

(=C. melanope, h).

6 , March 29. Throat nearly black

(=C melanope, h).

S , March 1 6 . Throat nearly black

(=C. melanope, h).



198 VISCOUNT WALDEN ON THE BIEDS

MoTACiLLA, Linnaeus.

116. MOTACILLA LUZONENSIS.

La Bergeronette a collier de I'isle de Luqon, Sonn. Voy. Nouv. Guin. p. 61, pi. 29.

Motacilla luzonensis, Scopoli, Del. Fl. Faim. Insubr. ii. p. 94, no. 105 (1786), ex Sonn.

Motacilla alba, var. /S, Gm. S. N. i. p. 961, no. 11, ex Sonn.

Motacilla alba, var. 7, Lath. Ind. Orn. ii. p. 503, no. 1, ex Sonn.

I have never met with authentic Philippine examples of any Pied Wagtail ; and

I am therefore unable to identify Sonnerat's species {cf. Swinhoe, P. Z. S. 1870,

p. 120).

Anthin^e.

CoRYDALLA, Vigors.

117. *C0EYDALLA LUGUBEIS, sp. nOV.

? Anthus malayanus, Eyton? ap. v. Martens, J. f. O. 1866, p. 10, " Luzon."

Hah. Guimaras, March {Meyer).

Above, the general ground-colour is olive-grey, each feather broadly centred with

brown, most marked on the head and nape. The rump, upper tail-coverts, and shoulder-

coverts are almost uniform olive-grey, the brown centres not being very evident. The

whole of the wing-feathers are brown edged with albescent. The first primary con-

spicuously edged with greyish albescent, as in G. richardi and C. rufida. Between the

base of the bill and the eye is a bald patch of albescent feathers, which are continued

over the eye rather more narrowly, and then dilate into a broad albescent stripe above

the ear-coverts. Lores brown, bordered underneath by an albescent stripe, which extends

below the eye and loses itself in the cheek. Ear-coverts dark brown. Under surface

of body albescent. Throat almost pure white. A few of the breast-feathers with

narrow dark brown centres. Middle pair of rectrices brown, with albescent fringes

;

outer pair almost pure white ; penultimate pair white, with half of the inner web

brown ; remaining pairs brown. A narrow brown line foUows the rami of the mandible.

Legs yellow ; maxilla brown ; mandible yellowish. Neither example exhibits a trace

of rufous or ferruginous. The bill is thicker than in C. rvfula (ex Malacca), of which

species this Guimaras bird is a representative.

Wing 3 inches; tail 2-50
; bill, from nostril 0'37; tarsus 1-12; hind claw 0'50.

This Pipit is closely allied to Corydalla hasselUi, Temm.', ex Borneo, of Gray's Hand-

list, no. 3655 ; but, judging from the single example so entitled in the British Museum,

the Bornean species differs sufficiently to make a comparison with a greater number of

individuals desirable.

Corydalla infuscata, Blyth (J. A. S. B. 1861, p. 96, "Philippines"), was described

from a Foochow-hills specimen, a small and dark-plumaged race of C. richardi, sent by

Mr. Swinhoe to Mr. Blyth {cf. Swinhoe, P. Z. S. 1863, p. 272, no. 75).

' Apparently a Museum title. No description of the species has hitherto appeared.
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PARID^.

Paring.

Machlolophus, Cabanis.

118. * Machlolophus ELEGANS.

Panis elegans, Lesson, Tr. p. 456, pair, non indie. (1831) ; Pucheran, Rev. at Mag. Zool. 1854,

p. 68 ; Bp. Compt. Eend. xxxviii. p. 63 ; Coll. Delatre, p. 45 ; Blyth, Ibis, 1867, p. 34, note.

Parus quadriviitatus, La Fresnaye, R. Z. 1840, p. 129, "Manilla or India."

Hab. Philippines {Pucheran).

Lesson's type was brought to Paris from the Philippines by Dussumier in 1820 {fide

Puch. I. c). Bonaparte [l. c.) mentions that numbers of individuals were sent to the

Brothers Verreaux about the year 1854 ; but the exact habitat still remains unrecorded.

MELlPHAGIDiE.

ZoSTEKOPS, Vigors & Horsfield.

119. * ZOSTEEOPS METENI.

Dicaum flavum, Kittlitz, Kupfert. pt. 2, p. 15, pi. 19. f . 3, "Luzon " (1833) ; Mem. pr&entes k I'Acad.

St. Petersb. ii. p. 143, pi. 3. f. 3, "Luzon" (1833), nee Horsf.

Sylvia flava, Meyen, Nov. Act. Ac. C. L. C. Nat. Cur. xvi. suppl. p. 79, "Manilla" (1834).

Zosterops meyeni, Bp. Consp. i. p. 398, ex Kittlitz (1850) ; Hartl. J. f. O. 1865, p. 17.

Hah. Luzon, February {3£eyer).

Closely resembles Z.- palpebrosa and Z. simplex, but differs from both in having the

breast and belly nearly pure white, and in wanting the black lores and dark subocular

shading. Above, the shade of green is intermediate between the two. The yellow of

the throat and crimson agrees best in shade with Z. simplex, but descends lower.

The Zosterops mentioned by Mr. Sclater (P. Z. S. 1863, p. 219) is in all probability

Z. parvula, Hombr. & Jacquin. Voy. Pole Sud, Ois. pi. 19. fig. 4, ex Banjarmassing,

and considered by Hartlaub {torn. cit. p. 15) to be the same as Z. melanura, Temm., ex

Pontianak. It is erroneously identified with Z. fiava (Horsf.) in Gray's Hand-list,

no. 2119.

NECTAEINIID^.

DiCiEUM, Cuvier.

120. *DlCJEUMEETEOCINCTUM.

Dicaum retrocinctum, Gould, Ann. N. H. (4) x. p. 114, "Manilla, Mindanao" (Aug. 1872).

Hab. Manilla, Mindanao (Gould); Zebu {Meyer).

2d2
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It is to be observed that the single example obtained by Dr. A. B. Meyer is noted a

male by that gentleman, although it wears the plumage described by Mr. Gould {I. c.)

as being that of the female.

Myzanthe, Hodgson.

121. * Myzanthe PYGM^A.

Nectarinia pygmaea, Kittlitz, M^m. pr&ent^s k TAcad. de St. Petei-sb. vol. ii. pt. 1 & 2, p. 2, pi. 2,

"Luzon" (1833).

Hah. Luzon, Guimaras {Meyer).

The female (sex as determined by Dr. Meyer) differs from the male in having the

entire upper surface and wings greenish olive, and in wanting the ashy breast of the

male. When seen from above, it is indistinguishable from M. ignijiectus, Hodgs., ?

.

Nectakiniin^e.

Nectakophila, Reichenbach.

122. * Nectakophila sperata.

Certhia philippensis purpurea, Briss. Om. iii. p. 655, no. 27, "Ins. Philippensibus " (1760).

Certhia sperata, Linn. S. N. i. p. 186, no. 13 (1766), ex Briss.; Walden, Ibis, 1870, p. 42.

Hah. Luzon, February ; S , iris yellow-brown {Meyer).

Two examples were obtained by Dr. Meyer. One has the head golden gi-een, the

uropygium and upper tail-coverts pm-e brilliant metallic green, and the throat violet.

The other has the head coppery green, the uropygium and upper tail-coverts violet-

green, and the throat purple.

Aeachnechthea, Cabanis.

123. *Arachnechthka jugulakis'.

Certhia philippensis minor, Briss, Om. iii. p. 616, no. 6, iS adolesc. " Ins. PhUippensibus " (1760).

Certhia jugularis, Linn. S. N. i. p. 185, no. 7 (1766), es Briss. no. 6; Walden, Ibis, 1870, p. 27.

Nectarinia eximia (Temm.), v. Kittlitz, Voy. Liitke (Postels), iii. p. 328, " Manilla," nee Temm.

Hab. Negros, March ; Guimaras, March ; Zebu, April {Meyer).

Dr. Meyer obtained numerous examples from the islands named, but none in Luzon.

This species most resembles A. frenata (S. Miiller), but is distinguished by the dingy

colouring of the upper plumage (which is brownish olive, and not yellowish olive),

by entirely wanting the yellow super- and subocular stripes of A. frenata, and by

the yellow of the under plumage being pale primrose-yellow, and not deep yellow.

The dimensions are about equal. A Zebu and a Negros male display each some

bright orange feathers bordering the dark blue plastron. The Philippine female

' For the synonymy of this and the preceding species cf. Walden, op. cit.
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examples possess, in common with A. frenata ? , a yellow superciliary stripe, but

it is much paler in tint.

A. jugulan's differs from A. flammaxiUaris (Blyth)' in wanting the deep maroon

pectoral band and the flame-coloured axillaries of the Burmese species; from A.

pectoralis (Horsf.), from which it is otherwise difficult to be distinguished, in wanting

the steel-blue frontal patch.

The examples of the female agree in all respects with Brisson's description of his

Certhia fhiU^^pensis (no. 4), excepting that he omits to mention the pale supercilium.

The dimensions of the bill, one inch from the gape, given by Brisson are too large for

N. sperata (L.) [cf. Walden, torn. cit. p. 28).

Le Somimanga de I'isle de Lugon, Montbeillard, Hist. Nat. Ois. v. p. 496. Certhia

manillensis, Gm. (S. N. i. p. 471, no. 32, 1788, ex Montbeillard; Walden, Ibis, 1870,

p. 45), is probably Nectarinia insignis, Jard., from the Malay Islands, and not a Philip-

pine species {if. Walden, I. c).

CERTHIID^.

Rhabdornis, Reichenbach.

124. * Rhabdornis MYSTACALis.

Meliphaga mystacalis, Temm. PI. Col. 335. f. 2, "environs de Manille" (1825).

Climacteris striolata, Kitthtz, Kupft. p. 5, pi. 6. f. 2, "Luzon" (1832).

Hob. Luzon [Meyer).

CORVID^.

Corvine.

CoEVUS, Linnseus.

125. * CORVUS PHILIPPINTJS.

Corvus philippiniis, H^. Compt. Rend, xxxvii. p. 830, "Philippines" (1853); Notes Orn. Coll.

Delattre, p. 8 ; G. R. Gray, Hand-list, no. 6207.

? Corvus brevipennis, Sclilegel, Bijdr. Dierk. pt. 8, p. 9, pi. 1. fig. 8, "Philippines" (1859) ; Mus.

Pays-Bas, Coraces, p. 22.

Hab. Luzon, April; Negros, March; Cujo, December {Meyer).

Dr. Meyer obtained two examples ( cJ, ? ) of this genus in Negros, one ( 2 ) in Luzon,

and one (?) in the island of Cujo. All the four are in perfect and identical plumage.

Head, nape, and under plumage black ; primaries black, washed with green ; remainder

' A. rJiizophorce, Swinh., differs bom A. fiammaxillaris in possessing a steel-blue frontal patch and in having

a dark band below the maroon. The Penang specimen aDuded to (P.Z. S. 1871, p, 349, no. 86) is probably

A. pectoralis ; but I have observed a tendency in some species, in A. ztnohia and A. frendta for instance, to

develop a frontal patch.
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of the wings, the hack, and the rectrices purple-black. In all, the basal portion of the

body feathers is white, the gradation of the quills is the same, and the form of the bill

scarcely differs. I do not doubt that the Luzon and Cujo individuals belong to

Bonaparte's species ; and the Negros examples only differ in their dimensions, which

are greater. These Philippine Crows, while nearly allied to C. enca of Java and Celebes,

are distinguishable by the under plumage being shaded with green, and not with purple,

and by their larger size.

Professor Schlegel (I. c.) founded on a specimen procured by Cuming in the Philip-

pines his C. brevipennis. He did not treat C. philippinus as a distinct species either in

liis well-known Monograph or in his list of the Corvinw in the Leyden Museum, but

left it to be inferred that C. pMlippiiius was the same as C. validus (Bijdr. t. d. Dierk.

p. 13, C. enca). From C. validus, ap. nos, ex Malacca, Bonaparte's species differs in

being smaller, and in its green coloration. Whether a second species, C. brevipennis,

occurs in the Philippines, must remain for future collectors to ascertain. Mr. G. R.

Gray (I. c.) has united the two titles.

2. 11-50

rf. 12-25

2. 12-13

S. 11-50
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Two examples in adult plumage. The female {fide Meyer) has the wing a quarter

of an inch shorter than the male. Dr. Meyer has this note on one of the labels, " Said

to have been introduced from China "—a tradition already recorded by Mr. Swinhoe

(Ibis, 1867, pp. 387, 388). There is no difference to be detected between these Luzon

individuals and examples from Hainan and Shanghai.

Dr. Cabanis (Mus. Hein. i. p. 205, no. 968), as in so many other instances, was the

author who first cleared up the confusion into which the synonymy of this species had

been thrown. His identification oi Pastor cristatellus (Gm.), Wagler(Syst. Av. Pastor,

p. 90, no. 14, "China and Java"), with Pastor griseus, Horsf. (=AcridotJieresjava)ncus^,

Cab. I. c), is undoubtedly correct.

Turdus griseus, Gm., apud Bp. (l. c), nee Gm., agrees with the Javan species.

Gi'aeula cristatella, L., apud Bp. \op. cit.) is probably Pastor fuscvs, Wagler {op. cit.),

of India and Burma, and not, as suggested by Mr. Swinhoe (Ibis, 1867, p. 387), Acri-

dotheres siamensis, Swinh. P. Z. S. 1863, p. 308, which is a representative form of the

Philippine A. cristatellus, but to be readily distinguished by its pure white under tail-

coverts, broadly white-tipped rectrices, and unicoloured bill.

Merula philippensis, Briss. Orn. ii. p. 278, no. 35, " Philippines,"= Paradisea tristis,

Linn. S. N. i. p. 167, no. 3 (1766), ex Briss., the Acridotheres tristis of modern authors,

is now well known to be indigenous to India and Ceylon only, although Brisson

expressly states that his type specimen was sent to M. Aubrey from the Philippines.

Stuknia, Lesson.

127, Stubnia violacea.

Rubetra pMlippeiisis major, Brissou, Om. iii. p. 446, no. 32, pi. 22. fig. 3, "Philippines'^ {adult).

Le grand Traquet des Philippines, Buffon, Hist. Nat. Ois. v. p. 230 ; D'Aubenton, PI. Enl. 185

fig. 2.

Motacilla violacea, Boddaert, Tabl. PI. Enl. p. 11 (1783), ex D'Aubent.

Motacilla pUlippinensis, Gm. S. N. i. p. 968, no. 101 (1788), ex Briss.

Pastor ruficollis, Wagler, Syst. Av., Pastor, no. 19, "ManiUa" (1829) ; v. Martens, J. f. O. 1866,

p. 15, no. 64.

Lamprotornis pyrrhogenys, Temm. & ScHegel, Faun. Jap. Aves, p. 86, " Japan, Borneo " (1842) ;

Walden, Tr. Z. S. viii. p. 78, " Celebes."

Lamprotornis pyrrhopogon, Temm. & Scblegel, torn. cit. pi. 46.

? Calornis albifrons, Blyth, J. A. S. B. 1861, p. 96, " PhHippines," fide Swinboe, P. Z. S. 1863,

p. 302, no. 217.

' Daudin (Orn. ii. p. 286, 1800) bestowed the specific title of rjriseus on Le Vaillant's Martin r/ris de fer

(Ois. d'Afr. pi. 95. f. 2), which is the same species as Turdus gingiamts. Lath. Ind. Orn. i. p. 362, based

on le petit Martin de Giiu/i of Sonnerat (Voy. Indes, ii. p. 194). Horsfield's title of griseus for the Javan

Acridotheres was therefore anticipated, and Dr. Cabanis proposed that otjavanicus, which stands.



204 VISCOUNT WALDEN ON THE BIRDS

Le Merle dominiquain des Philippines, Montb. Hist. Nat. Ois. iii. p. 396 {juv.) ; D'Aubenton, PI.

Enl. 627. fig. 2.

Tardus dominicanus, Boddaert, op. cit. p. 38 (1783), ex D'Aubent.

Tardus dominicanus, Gm. torn. cit. p. 836, no. 123 (1788), ex Montb.

There can be no doubt that the Philippine bird described by Brisson (/. c.) and

figured by D'Aubenton, pi. 185. fig. 2, belongs to the same species as that figured in

tlie ' Fauna Japonica,' pi. 46. That the Japanese species is a winter resident in the

Philippines, we are assured by Mr. Swinhoe (P. Z. S. 1863, p. 302, no. 217). And Pastor

rujicollis, described by Wagler from a Manilla specimen, is also undoubtedly the same

as the Japanese species. I have already shown that it ranges as far as Celebes {I. c);

and Sclilegel (?. c.) notes it from Borneo. It has not, however, been observed in China

nor in the island of Formosa.

The type of Turdus dominicamis, Bodd., was described by Montbeillard (I. c.) from

an individual said to have been obtained in the Philippines by Sonnerat. It may, how-

ever, have been in reality of African origin. This example, so indifi"erently figured by

D'Aubenton (I. c), and insufficiently described by Montbeillard {I. c), was clearly that

of an immature bird. Wagler {I. c. no. 20) appears to have been the first author who

referred Gracula sturnina, Pallas, =<SY«r««s dauricus, Pallas, to this species. He states

that it inhabits the Philippines and China, and that it nests in Dauria. G. sturnina,

Pallas, is known to winter in Java, Sumatra, Malacca, and Tenasserim, to occur during

its migration in North China, and to breed in Dauria. Does it also occur along with

<S'. violacea {=:])yrrhogenys) in the Philippines during the winter] If so, it may have

supplied the type of DAubenton's 627th plate. If iS'. sturnina is found not to migrate

to the Philippines, then S. dominicanus must become a synonym of S. violacea. One

of the salient differentiating characters of T. sturnina, even in the earliest plumage, is

the occipital spot formed by the black or purple-black tips of the occipital feathers.

In Mr. Blyth's description of Caloniis albifrons, taken from an undoubted but immature

Philippine individual [cf. Swinhoe, I. c), this spot is stated to be present. It is true

that Mr. Swinhoe identified it with S. pyrrhogenys, a species which I believe never

exhibits an occipital black spot. Unless T. dominicanus prove to be an African form,

it is a title that must fall, being junior to both 8. violacea and S. sturnina.

The synonymy of Gracula sturnina is as follows :

—

Gracula sturnina, Pallas, Eeisen Russischen Reichs, iii. p. 695, no. 11, "South

Dauria" (1776).

Sturnus dauricus, Pallas, Act. Holmiens. 1778, p. 197, pi. 7 ; Zoogr. Rosso-Asiatica,

i. p. 422, no. 72 (1811-31).

Turdus striga, Raffles, Tr. Linn. Soc. xiii. p. 311, no. 8, " Sumatra" (1821).

Pastor sturninus (Pallas), Wagler, Syst. Av. Pastor, no. 20 (1827).

Pastor malayensis, Eyton, P. Z. S. 1839, p. 103, " Malaya ;" Blyth, J. A. S. B. 1846,

p. 35, " Common at Malacca."
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Pastor dominicanus (Gm.), Strickl. J. A. S. B. 1847, p. 470.

Stwrnnts 2}t/>'rho(/eiii/s (Teram. 8c Schlegel), Swinhoe, Ibis, 1861, p. 338, "between

Takoo and Peking," nee T. & S.

Calornis dauricus (Pallas), Horsf. & Moore, Cat. Mus. E. I. C. ii. p. 544, no. 814.

Temenuchus dauricus (Pall.), Swinhoe, P. Z. vS. 1871, p. 384, no. 365.

Calornis, G. R. Gray.

128. * Calornis panayensis.

Le petit Merle ou Musicien de I'isle Panay, Sonn. Voy. Nouv. Guin. p. 115, pi. 73.

Muscicapa panayensis, Scop. Del. Fl. Faun. Insubr. ii. p. 96, no. 110, ex Sonn. (1786) ; Walden,

Tr. Z. S. viii. p. 79.

Turdus cantor, Gm. S. N. i. p. 837, no. 124 (1788), ex Sonn. ; v. Martens, J. f. O. 1866, p. 15,

no. 66.

Le Merle des colonibiers, Montb. Hist. Nat. Ois. iii. p. 381, " Philippines."

Turdus columbinus, Gm. op. cit. p. 836, no. 122 (1788), ex Montb.

Turdus cantor, Lath., Kittliz, Kupft. p. 11, pi. 15. f. 1, "Philippines."

Lamprotornis panayensis (Scop.), Cab. M. Hein. i. p. 200.

Calornis panayensis. Scop., et Calornis columbina, Gm., apud G. R. Gray, Hand-list, nos. 6373,

6384.

Hah. Zebu, April ; Luzon, January ; Negros, March {Meyer).

The Philippine Calornis, for long confounded by several authors with the Javan

and the Malaccan species, was first recognized as distinct by Dr. Cabanis (/. c). A
good series in Dr. Meyer's collection enables me to fully confirm the opinion of

Dr. Cabanis.

It is a large species of a dark bronze-green colour, and ranges nearest to Calornis

neglecta, nob. As labelled by Dr. Meyer, the sexes do not differ ; we must therefore

assume that examples in streaked plumage are young individuals. The eggs are

described in 'The Ibis,' 1872, p. 97.

Lamprotornis magnus, von Rosenb., Schlegel (Ned. Tijdsch. Dierk. iv. p. 18, " Island

of Soek"—1871), is a Calornis with the two pairs of middle rectrices exceedingly deve-

loped and measuring more than twice the length of the body.

EULABETIN^.

Sarcops, Walden.

129. * Sarcops calvus.

Merula calva, Brisson, Orn. ii. p. 280, no. 36, " Philippines."

Gracula calva, Linn. S. N. i. p. 164, no. 2 (1766), ex Brisson; v. Kittlitz, Kupft. p. 9, pi.

xiii. f . 2.

Le Goulin, Montb. Hist. Nat. Ois. iii. p. 420.

Le Goulin gris, Cuv. R. A. i. p. 381 (1829)

.
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Gymnops^ calvus (Gm.), Cuv., I.e.

Gymnops griseus, Cuv., ap. Meyen, Nov. Acta Acad. C. L. C. Nat. Cur. xvi. suppl. prim. p. 78.

Gymnops tricolor (L. S. Miiller), ap. G. R. Gray, Hand-list, no. 6275, nee L. S. Muller.

Gymnops calvus (Linn.), Walden & Layard, Ibis, 1872, p. 103.

Ilab. Luzon (nms. nostr.) ; Guimaras, Negros [Meyer).

Inhabitants from localities cited identical. Sexes {fide Meyer) alike.

The two following species of IcteriDjE are described and figured by Sonnerat, who

informs us that they are found at Antigua (Panay), and also on the New Continent.

Beyond his statement, there is not a tittle of evidence in favour of their Philippine

habitat.

(1) Le TroKfiale rouge d'Antigue, Sonnerat, Voy. Nouv. Guin. p. 113, pi. 68.

Xantliornus holosericeus 6, Scopoli, Del. Fl. Faun. Insubr. ii. p. 88, no. 36 (1786),

ex Sonn. ; G. R. Gray, Hand-list, no. 6501 ; Sclater, Cat. Am. Birds, no. 831 ; Cab.

Mus. Hein. i. p. 190, no. 919.

Oriolus ruber, Gm. S. N. i. p. 388, no. 34 (1788), ex Sonn.; Bp. Consp. i. p. 129.

Amblyramplms bicolor. Leach, Zool. Misc. p. 82, pi. 36, "Cayenne" (1814).

And

(2) Le Trou]}iale jaune d'Antigue, Sonnerat, I.e. pi. 59.

Xantliornus holosericeus ? , Scopoli, I. c. (1786), ex Sonn.

Oriolus fiavus, Gm. t07n. dt. p. 389, no. 35 (1788), ex Sonn.

Xanthosomus fiavus (Gm.), Sclater, op. cit. no. 830 ; G. R. Gray, op. cit. no. 6491.

FRINGILLID^.

Fringillin^.

Ptrgita, Cuvier.

130. Ptrgita montanus.

Fringilla montana, Linn. S. N. i. p. 324, no. 37, " Europe" (1766) ; Cab. Mus. Hein. i. p. 156,

no. 792.

The occurrence of the Tree-sparrow in the Philippines, in itself not unlikely, rests

solely on the authority of Dr. Cabanis [l. c.)

Passer jugiferus, Temm., Bp. Consp. i. p. 508, " Philippines " (1850), is stated by

Mr. Blyth (Ibis, 1870, p. 172) to be the same as his Passerflaveolus, J. A. S. B. xiii.

p. 946, " Arracan" (1844) ; and he regards its Philippine habitat as dubious.

' Previously employed by Spii (Av. Brasil. i. p. 11, 1824) for Falco aterrimus, Temm. PI. Col. pi. 37,=

Daptrius ater, Vieillot (Analyse, p. 69a).
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PLOCEID^.

Plocein^.

Padda, Reichenbach.

131. Padda oeyzivora.

The cock Padda, or Rice-bird, Edwards, Nat. Hist. i. pi. 41, " China."

Loxia oryzivora, Linn. Amoen. Acad. iv. p. 243, no. 16 (1759), ex Edwards; v. Martens, J. f. O.

1866, p. 14, no. 59 ; Walden, Tr. Zool. See. viii. p. 72.

Observed by Dr. v. Martens in the Museum of the Military Library at Manilla, and,

in all likelihood, an indigenous species.

MuNiA, Hodgson.

132. *MUNIA JAG.OEI.

Munia (Dermophnjs) jagori. Cab., v. Martens, J. f . O. 1866, p. 14, no. 60, " Luzon."

Dermophrys jagori, Cab. op. cit. 1872, p. 316, no. 6.

Munia minuta (Meyen), G. R. Gray, Hand-list, no. 6761.

Hah. Zebu, April {Meyer).

Two examples ( rf ? , fide Meyer) of an almost black-headed Munia were obtained in

Zebu, by Dr. B. Meyer. Both have the upper tail-coverts glistening dark chestnut,

and the middle pair of rectrices rich glistening ferruginous. In the male the black

extends from the breast to the under tail-coverts, forming a broad, mesial, black, con-

tinuous band. In the female this black mesial band is interrupted by a chestnut band

crossing the breast. In examples of M. rubro-nigra from the Deyra Doon, Bengal,

Tippera, Mymensing, and Tongoo, as well as of M. formosana from Formosa, and M.

hrunneiceps from Celebes and Banjarmassing, the black mesial band is not continuous,

nor is it so broadly developed on the abdomen. In M. rubro-nigra the whole head is

intensely black. In M. formosana the occiput and nape are faded brown ; and Mr.

Swinhoe has established that this is normal in the adult bird (Ibis, 1865, p. 356). The

Philippine, Celebean, and South-Bornean forms do not appear to have the head so

intensely black as in M. rubro-nigra, although darker than in M. formosana.

In the Philippine examples the head and nape are not of a true black, but rather of a

dark brown. This has also been pointed out by Dr. Cabanis (/. c). In M. brunneiceps

of Celebes the head is still less black, and the black abdominal band is interrupted.

As the synonymy of M. atricapilla and M. rubro-nigra, thoroughly disentangled

by Mr. Blyth (Cat. Calc. Mus.) and by Mr. Moore (Cat. E. I. C. Mus.), has again

been thrown into confusion by Mr. Gray (Hand-list), it may be useful to recapi-

tulate it.

2e2
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Munia atricapilla.

The Chinese Sparrow, Edwards, Nat. Hist. Birds, i. p. 43, pi. 43, 6

.

Coccothraustes sinensis, Brisson, Orn. iii. p. 235, no. 7, ex Edwards.

Loxia malacca, var. /3, Linn. S. N. i. p. 302, no. 16, ex Brisson.

Loxia atricapilla, Vieillot, Ois. Chant, p. 84, pi. 53 (1805).

Distinguished by the absence of a black mesial abdominal band ; otherwise like M.

rnhro^mgra. The exact range remains to be ascertained. Blyth (op. cit. p. 337)

mentions having seen it from Pinang. Moore (op. cit. ii. p. 508, no. 775) notes

a drawing of the species from Sumatra, and an example from Pinang. Under the

title of Munia sinensis (Brisson), Swinhoe includes the species in his list of the

Birds of China (P. Z. S. 1871, p. 384, no. 368). Nothing more has been recorded of

its distribution.

Munia rubro-nigra.

Munia ruhro-nigra, Hodgs. As. Researches, xix. p. 153, "Nipaul" (1836).

Lonchura melanocephala, ]M'Clelland, P. Z. S. 1839, p. 163, " Assam."

Spermestes melanocephalus, Hodgs. Gray's Zool. Misc. p. ^4 (1844).

Munia atricapilla (Vieill.), G. R. Gray, Hand-list, no. 6759, nee Vieillot.

Said by Mr. Layard to occur in Ceylon' (Ann. & Mag. Nat Hist. 1854, vol. xiii. p. 258),

this species appears to be rare, if even known, in Southern India. It is common in the

British territories to the north-cast and south-east of Bengal, such as Assam, Tippera,

Arracan, Tenasserim, Burma, also in Bengal, and along the base of the Himalayas.

133. * Munia MiNUTA.

FrinffiHa minuta, Meyen, Nov. Act. Acad. C. L. C. Nat. Cur. xvi. suppl. prim. p. 86, pi. 12.

fig. 2, " Manilla" (1834) ; v. Martens, J. f. O. 1866, p. 14, no. 61.

Hab. Sugar-plantations of Luzon [Meyen).

As described and depicted by Meyen, this Munia, with the exception of the chin and

throat, is bright rufous. I have never met with examples agreeing with Meyen's de-

scription, although he states that this Finch occurs in numberless troops in the Luzon

sugar-plantations. It may be distinct from M. jagori, and is so treated by Dr. v.

Martens {I. c). The M. minuta of Mr. Gray's Hand-list, no. 6761, refers to examples

of M. jagori.

OxTCERCA, G. E. Gray.

134. * OXYCERC.\ JAGORI.

Uroloncha jagori, Cab. J. f. O. 1866, p. 14, no. 62, " Luzon" {descr. nulla).

Oji/cerca jagori, Cab. op. cit. 1872, p. 317, no. 7 [descr . princeps)

.

Hal). Luzon, in February, c?,? ; bill, feet, and claws bluish grey [Meyer).

Of the same type as Munia topela, Svrinh., but of greater dimensions. The chin and

' Its occurrence in Ceylon as an indigenous species has not been confirmed.
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throat dark chocolate-brown, without a tinge of ferruginous. Nor does this colour
descend so low as its corresponding shade in M. topela. The undulations on the under
surface, which are of the same character as in M. toiiela, are bolder and larger. Quite
distinct from M. punctularia (Linn.) and M. nisoria (Temm.).

Coccothraustes ]}hiUi}pinensis,BAsson,Oi:n.\u. ^.2^2, no. 6, pi. xii. fio-. 1, cf, pi.

xviii. figs. 1, 2, nest (1760).

Loxia phiUppma, Linn. S. N. i. p. 305, no. 36 (1766), ex Brisson ; v. Martens, J. f. O
1866, p. 14.

Gros-hec des Philippines, D'Aubenton, PI. Enl. 135. fig. 2.

Le Toucnam-courvi, Bufibn, Hist. Nat. Ois. iii. p. 465.

Loxia maculata, L. S. Miiller, Suppl. p. 150, no. 56 (1776), ex D'Aubent.

Originally and minutely described by Brisson from examples in M. Aubrey's cabinet,

said to have come from the Philippines. Since that date (1760) there is no evidence of
any species of Ploceus inhabiting those islands. Camel does not include any members
of the genus ; and he would certainly have noticed a bird so remarkable for the con-

spicuous nest it constructs. Dr. Jerdon (Birds of India, ii. p. 348) states that he is

convinced that the figure in D'Aubenton's plate {I.e.) refers to P. hypoxanthus (Daud.').

In this opinion I find it impossible to concur. D'Aubenton's figure fairly depicts the

common Indian Weaverbird, Ploceus baya, Blyth (J. A. S. B. 1844, p. 945), the belly

being represented pure white, while in the so-called P. hypoxanthus the belly and under

tail-coverts are rich golden. According to Bufibn (I.e.). D'Aubenton's figure was
taken from a male example of Brisson's Coceothraustes philippinensis, on which Linnaeus

founded Loxia philippina. Brisson's description completely agrees with P. baya, Blyth,

and cannot apply to P. hypjoxanthus of the Indian autliors. Moreover Brisson describes

and figures the nest of his Weaverbird, and unmistakably represents the pensile nest

of P. baya, Blyth, and not the non-pensile nests of the other known Asiatic Weavers

P. manyar (Horsf.), P. bengalensis (Linn.), and P. javanensis (Less.). It is satisfactory

to find that Hermann (Observ. Zool. p. 205, 1804) identified an example of a Weaver-

bird, sent from Tranquebar along with its jjensile nest, as Loxia philippina, Linn. ; for

he evidently describes a young male of P. haya, Blyth.

" Toucnam-courvi" the supposed native name iu the Philippines, according to Brisson

(Z. c), does not sound Tagalish, as already remarked by Dr. v. Martens {I. c.) ; while,

on the other hand, it closely resembles the Malay name for the common Weaverbird,

' Loxia hijpoxantha, Sparrman, Mus. Carls, faso. iii. no. 71, "Sumatra" (1788).

Loxia hypoxantha, Daudiu, Traite d'Omith. ii. p. 429 (1800), ex Sparrm.

Above uniform olive-green ; forehead and underaurface bright yellow. Evidently not a Ploceus {cf. Sun-

devall, Kritisk, p. 12, no. 711). The TveU-marked species to which the specific title of Jii/poxanthus has been

applied by Jerdon, Blyth, and Dr. Pucheran (Rev. Zool. 18-54, p. G7), and which is found, in suitable localities,

throughout Burma, must take the title of I'loceics javanensis (Lesson), Traite, p. 44G, "Java '' (1831).
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P. haya, Blyth, in Ceylon, and which Mr. Layard (Ann. & Mag. Nat. Hist. xiii. 2nd

series, p. 257, no. 158) renders Tokanam cooroovi, i. e. Basket-maker bird.

Therefore, until authentic examples of a Philippine species of Ploceus sufficiently

agreeing with Brisson's original description are obtained, it will be most in accordance

with existing evidence to refer the common Indian and Ceylon Weaverbird, P. baya,

Blyth, to the Linnsean species Loxia phiUppina.

The P/ocews joM//jp/»MS of Gray's Hand-list, no. 6612, and stated to be from the

Philippines only, is not represented in the British Museum.

The following species, stated by Sonnerat to inhabit the island of Panay as well as

the Cape of Good Hope, is now known to be restricted to the African continent.

La veuve de Visle de Panay, Sonnerat, Voy. Nouv. Guin. p. 117, pi. 75.

Emheriza signata, Scopoli, Del. Fl. Faun. Insubr. ii. p. 95, no. 103 (1780) ex Sonn.

Emberiza panayensis, Gm. S. N. i. p. 885, no. 69 (1788), ex Sonn.'

Vetive a poitrine rouge, D'Aubenton, PI. Enl. 647.

FringiUa ardens, Boddaert, Tabl. d. PI. Enl. p. 39 (1783), ex D'Aubent.

Vidua rubritorques, Swainson, Birds West Africa, i. p. 174 (1837).

Pentheria rubritorques (Sw.), Bp. Consp. i. p. 448.

Niobe ardens (Bodd.), G. R. Gray, Hand-list, no. 6669.

COLUMB^.

TREROXIDiE.

OsMOTRERON, Bonaparte.
135. OSMOTRERON VERNANS.

Columba viridis philippensis, Briss. Orn. i. p. 143, pi. 11. f. 2, "Philippines" (1760).

Columba vernans, Linn. Mantissa Plant, p. 526 (1771), ex Briss.; Walden, Tr. Z. S. viii.

pp. 81, 113.

I'iqeon verd des Philippines, D'Aubenton, PL Enl. 138.

Columba viridis, L. S. Miiller, Siippl. p. 132 (1776), ex D'Aubent.

Le Pigeon verd de I'isle de Luc^on et d'Antigue, Sonn. Voy. N. Guiu. p. 110, pi. 64, rf, 65, ?

(1776).

Columba viridis, Scopoli {mot. propr.), Del. Fl. Faun. Insubr. ii. p. 94, no. 95 (1786), ex Soiui.

The purple Pigeon, Brown, Illustr. p. 42, p. 18, "Java" (1776).

Columba purpurea, Gm. S. N. i. p. 784, no. 61 (1788), ex Brown.

Hab. Luzon, April {Meyer).

A single example, a male, but erroneously marked a female by the collector, is

contained in Dr. Meyer's collection. It agrees in dimensions and colouring with

Malaccan, North-Bornean, Celebean, and Cambodjan {mus. nostr.).

' Gmelin erroneously quotes Sonnerat's 70th plate.
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136. * OSMOTRERON AXILLARIS.

" Treron axillaris, G. R. Gray," Bp. Cotnpt. Rend, xxxix. p. 875 (1854) pair, incert. ; Conspectus,

ii. p. 13 (1857).

Treron aromatica, Gm., ap. G. R. Gray, Cat. Brit. Mus. Columbce (1856), p. 10, "Philippines,"

nee Gm.

Treron amboinensis (Miiller), ap. G. R. Gray, Hand-list, no. 9079, nee Miiller.

Treron aromatica (Gm.), ap. Schlegel, Nederl. Tijdschr. Dierk. 1863, p. 64, " Philippines," nee Gm.;

Mus. Pays-Bas, Columbte, p. 53 (March 1873) ; Bp. Icon. Pig. pi. 7.

Hah. Luzon, Guimaras, Negros {Meyer).

A large series of the Philippine maroon-backed Osmotreron was obtained by Dr.

Meyer from the localities cited ; and they in no way differ among one another. They

belong to the same subsection as Osmotreron aromatica (Gm.) of the Moluccas {cf.

Wallace, P. Z. S. 1863, p. 33, & Ibis, 1863, p. 319), in which the undercoverts of the tail

in both sexes are white, or yellowish white, without any markings. From the Moluccan

species 0. axillaris it differs in being somewhat larger, by having a large and very

powerful bill, by the maroon mantle covering a larger surface of the back and being

of a lighter shade, and by the ventral plumage and the thigh-coverts being almost

bright yellow mixed with very dark green. The middle toe measures one inch, and in 0.

aromatica an eighth less ; the corneous part of the maxilla seven-sixteenths against five-

sixteenths of an inch in the Moluccan bird.

The title axillaris refers to the black edge of the shoulder in this species {fide Bp.

Icon. Pig.). This part and the lesser shoulder-coverts are nearly black, being very dark

slate-colour in fully adult males.

Professor Schlegel (Mus. Pays-Bas, Columhw, p. 53) makes 0. axillaris, G. R. Gray,

apud Bp. Consp. ii. p. 13, equal to T. griseicauda, G. R. Gray; but Bonaparte's

diagnosis does not agree with either 0. axillaris or 0. aromatica.

Wagler states (Syst. Av. Columha, no. 8) that he saw a specimen of his Columha

{Osmotreron) fuldcollis among a number of Philippine birds sent to Amsterdam.

Prince Bonaparte (Consp. ii. p. 14) also cites the Phihppines as being within the range

of that species. I can find no other evidence of its Philippine habitat ; and Wagler

does not include the Philippines when writing on the species at a subsequent date

(Isis, 1829, p. 738).

Great confusion still prevails in the synonymy of the " maroon-backed " members of

the genus Osmotreron ; and I therefore add a list of the ten species known to me as

falling under this definition :

—
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Under tail-coverts creamy white and immaculate in both sexes.

(1) Cohmba amboinensis, L. S. Miiller, Suppl. p. 132, no. 35, ex PI. Enl. 163' (1776).

Cohimba aromatica, Gm. S. N. i. p. 778, no. 47, " Amboina," ex Brisson, Orn. i. p. 143, no. 39,

" Amboyna."

Hab. Bourou and Amboyna (Wallace).

(2) Treron axillaris, G. R. Gray, /. c. " Philippines."

Hab. Luzon, Negros, Guimaras (Meye)-).

Under tail-coverts creamy immaculate white in male, mottled with greenish in female.

(3) Cobimba pompadora, Gra. S. N. i. p. 775, no. 9, " Zeylonise," ex Brisson, lUustr.

pi. 19, 6, 20, ?, "Ceylon;" Bp. Icon. Pigeons, pi. xi. f. 1, ?.

Treron flavo-ffularis, Blyth, J. A. S. B. xxvi. p. 225, "Ceylon" (1857).

Hab. Ceylon {mus. nostr.).

Under tail-coverts green, with cream-coloured tips in both sexes.

(4) Treron chloroptera, Blyth, J. A. S. B. 1845, p. 852, " Nicobars."

Hab. Nicobars [Blyth) ; Andamans (nms. nostr.)-

Under taU-coverts cinnamon in male, yellowish white, mottled with green, in female.

(5) Vinago affinis, Jerd. Madr. J. L. & Sc. xii. p. 13, 2

.

Viiiar/o malabarica, Jerd. Illustr. Ornith. letterpress to pi. 21, 6 , "Malabar" (March, 1845) ; Bp.

Icon. Pigeons, pi. xi. fig. 2, $ ,
pi. xii. d

.

Hab. Peninsular India (Jei'don)

.

(6) Treron puherulenta, Wallace, Ibis, 1863, p. 319, "Java."

Treron curvirostra, VieilL, Bp. Icon. Pigeons, pi. vi.

Hab. Java {Wallace).

(7) Treron griseicauda, G. R. Gray, Mus. 'Rni.-Columbw, p. 10, ''pair, incert." (1856).

Hab. Celebes, Sula Islands {Wallace).

A large ochi-eous pectoral patch ; under tail-coverts in male dark cinnamon, in female creamy

white dashed with pale cinnamon.

(8) C'olumba olax, Temm. PI. Col. 241, 6, "Sumatra" (1823).

Hab. Sumatra, Malacca {mus. nostr.) ; Java {Schlegel).

(9) Osmotreron phayrd, Blyth, J. A. S. B. 1862, p. 344.

Hab. Assam, Sylhet, Arakan, Pegu, Martaban, rare in Lower Bengal {Blyth) ; Tongoo {mus. nostr.)

.

' Buffon (H. N. Ois. ii. p. 528) expressly states that this figure was taken from Brisson's Pigeon vert

d'Amboine.
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Under tail-coverts cinnamon in the male, green edged with white and tinged with cinnamon in the

female ; head and neck ferruginous chestnut.

(10) Columba fidvicollis, Wagler, Syst. Av. Columha, no. 8 (1827), ex Temm. ;

Wallace, Ibis, 1865, p. 375.

Columba aromatica, var., Temm. & Knip, Pig. p. 30, pi. 6, "Batavia j" Pig. et Gallin. i. pp. 53, 442.

" Columba ferruginea, Eeinhardt, MS." Wagler, Isis, 1829, p. 738.

Columba cinnamomea, Temm. Recueil d'Ois. livr. 93, " Pontianak " (1835)

.

Treron tenuirostre, Eyton, Ann. Nat. Hist. xvi. p. 230, "Malacca" (1845).

Hab. Borneo {Temm.)-; Malacca {Eyton) ; Sumatra {Wallace).

Leucotreron, Bonaparte.

137. * Leucotreron gironieri. (PL XXXIV. fig. 1.)

Leucotreron gironieri, J. Verr. et Des Murs, Ibis, 1862, p. 342, pi. 12, "Tallawan (Philippines)"

{juv.).

Ptilopus geversi, Schlegel, Ibis, 1863, p. 120.

Ptilopus hugoniana, Schlegel, Nederl. Tijdschr. Dierk. 1863, p. 60, pi. 3. f. 2, "Lu9on" {juv.)

;

Wallace, Ibis, 1865, p. 378.

Ptilopus hugonianus, Schlegel, Mus. Pays-Bas, Columba, p. 36 (March, 1873).

Hab. Luzon, Guimaras [Meyer).

In the adult plumage this species has the entire head, neck, and upper breast pale

ashy white, the occiput and nape being faintly washed with light green. Bordering

the grey of the breast and intervening between it and the ashy green of the lower

parts is a broad dark purple band, rather deeper in the middle than at the sides. The

under tail-coverts are cinnamon-colour. The under surface of the rectrices is slate-

colour, with a broad terminal almost white band, which above appears yellow , the

chin and throat and the space before the eye black ; remainder of the upper plumage

bright rich green, with a golden gloss in certain lights. From a Guimaras example,

noted as a male by Dr. Meyer.

Another male example from Luzon has the abdominal region of a still more ashy

green, some of the ventral plumage being tawny. An individual from Guimaras, and

noted a female, has the abdominal region deep green, and the dark purple pectoral

band is represented by a large triangular patch of the same colour, a few purple

feathers on each side only indicating the position of the band. The pale ashy white of

the nape is more deeply tinged with green. Another Guimaras female {fide Meyer)

has the head, nape, and breast green, the forehead alone being bluish grey; the

abdomen is mixed tawny ashy green; on the breast is a limited purple triangular

patch. This individual resembles very nearly the figure in ' The Ibis' {I. s. c), only that

in the plate by Jennens the purple patch is represented much too low down, and the

under tail-coverts are not dark enough. It also agrees well with the description given

by Professor Schlegel [1. c).

VOL. IX.—PART II. April, 1875. 2 p



214 VISCOUNT WALDEN ON THE BIEDS

A fourth Guimaras individual (female, fide Meyer) has the plumage still more

intensely green than the last ; the bluish grey of the forehead is less distinct, and the

uniform deep green of the breast is only broken by a faint indication of dark purple
.

at the tips of two or three feathers. The under tail-coverts are mostly pale cinnamon.

In all five examples the mandible is carmine at its base, the remainder of the bill

yellow, the feet carmine.

It is probable that in the young birds the head and breast are green, and that the

dark purple pectoral patches are rudimentary indications of the broad pectoral band of

the adult. As in Leucotreron gularis, of which this Philippine species is a beautiful

representative form, the first primary is abruptly attenuated near the end.

Kamphicultjs, Bonaparte.

138. * Ramphiculus occipitalis.

PtUonopus occipitalis, G. R. Gray, List Birds Brit. Miis. Gallina, iii. p. 1, " Philippiues " (1844),

descr. nulla ; Gray & Mitch. Genera, ii. p. 467, pi. 118 ; List Birds Brit. Mus. Columba, p. 7,

no. 17 (1856) ; Wallace, Ibis, 1865, p. 378; v. Martens, J. f. O. 1866, p. 22, no. 124.

Ramphiculus occipitalis (G. R. Gray), Bp. Compt. Rend. xxxLx. p. 878 (1854) ; Cousp. ii. p. 17 ;

Iconogr. Pig. pi. 14.

Osmotreron batilda, Bp. Compt. Rend, l.c.juv. "Philippines" (1854) ; Consp. ii. p. 27; Wallace,

torn. cit. p. 382; v. Martens, I.e. no. 135.

Columba occipitalis (G. R. Gray), Schlegel, Handleiding, i. p. 411 (1857).

Hab. Luzon {Meyer).

No difi'erence between the sexes as determined by Dr. Meyer. The young bu-d was

described as distinct by Prince Bonaparte, and the adult and young severally made the

type of separate genera.

A Luzon example of Ptilopus jamhu (Gm.) is stated by Professor Schlegel to be

contained in the Leyden Museum (Mus. Pays-Bas, Columbm p. 36). The correctness

of the attributed habitat requires confirmation.

Phabotrerox, Bonaparte.

139. *Phabotreron amethystina. (PI. XXXIV. fig. 2.)

PAa/ii/rerora ame<%«/ma, Bp. Compt. Rend. xl. p. 214, "Philippines" (1855); Consp. ii. p. 28

(1857)

.

Chloroenas amethystina (Bp.), Schlegel, Mus. Pays-Bas, Columbte, p. 80.

140. * Phabotreeon leucotis.

Columba leucotis, Temm. PI. Col. 189, " environs de Manille " (1823) ; Walden & Layard, Ibis,

1872, p. 104, " Isl. of Negros."

Phapitreron leucotis (Temm.), Bp. Compt. Rend, xxxix. p. 879 (1854) ; Consp. ii. p. 28.

Chlorcsnas leucotis (Temm.), Schlegel, Mus. Pays-Bas, Columbte, p. 78, "Luzon."

Hab. Luzon and Guimaras (Meyer) ; Negros (L. C. Layard).

The sexes do not diflfer. Examples from all three localities are undistinguishable.
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Carpophaga, Selby.

141. Carpophaga ^nea.

Palwmbus moluccensis, Briss. Om. i. p. 148, no. 41, "ex Moluccis insulis" (1760).

Co/umba anea, Linn. S. N. i. p. 283, no. 22 (1776), ex Briss.

Pigeon Ramier des Moluques, D'Aubent. PI. Enl. 164.

Cohimba moluccensis, L. S. Muller, Suppl. p. 133, no. 35d (1776), ex D'Aubent.

Columba sylvatica, Tickell,' J. A. S. B. 1833, p. 581, " Jungles of Borabhum & Dholbhum."

Carpophaga pusilla, Blyth, J. A. S. B. 1849, p. 816, "Nilgiris " errore.

Carpophaga chalybura, Bp. Compt. Rend, xxxix. p. 1074, " Philippines " (1854) ; Consp. ii. p. 32
;

Iconogr. pi. 42.

Carpophaga sylvatica " (Tickell)," Blyth, J. A. S. B. 1861, p. 97, " Philippines."

Hah. Luzon, January, April ; Negros, March {Meyer).

Examples from Ceylon, India, Burma, the Andamans, and Java cannot be specifically

separated from this Philippine species. Mr. Blyth has already remarked {I. c.) that a

young Philippine example before him did not diifer from the Indian and Burmese

species. The Sumatran, Bangkan, Sumbawan, and Flores forms are also considered to

belong to C. cenea by Professor Schlegel (Mus. Pays-Bas, Columhce, p. 85), although he

keeps C. sylvatica apart as being a smaller race. And Mr. Wallace (Ibis, 1865, p. 38.3)

includes Lombok and the Malay peninsula within the range of C. cenea.

Bonaparte [1. c.) relied on the Philippine bird having the head and neck whiter, and

on the under surface of the tail being paler and of a steel-grey, and not brown-black.

The under surface of the rectrices is certainly somewhat paler; but the difi"erence

between the colouring of the head and neck, as described by Bonaparte, is not apparent

in Dr. Meyer's examples, which are in perfect plumage. The chief difference they

exhibit is in the colouring of the breast, which appears to be more tinged with Tdnous

;

and thus the entire under surface is more or less vinous, and not the abdomen only as

in C. cenea. On the head, nape, and back of the neck also the rather deep vinous

shading of C ceiiea is absent. Bonaparte's plate {I. c.) so little resembles these Philip-

pine examples that it cannot be relied on.

Carpophagapickeiingi, Cassin, Pr. Ac. Philad. vii. p. 228 (1854), and U.S. Expl. Exped.

pi. 27, 2nd ed., obtained on Mangsi Island, one of the Sooloo archipelago, seems to be

a distinct species, with light-cinereous under tail-coverts, and consequently related to

C. perspicillata.

Carpophaga piaulina (Temm.), ex Celebes, is always readily, to be distinguished by its

intensely vinous breast, and by its bright rufous nape. Yet an intermediate form is

said to also occur in Luzon {of. Schlegel, Nederl. Tijdschr. Dierk. 1866, p. 201 ; Mus.

Pays-Bas, Columhce, p. 85)—the Philippine habitat, however, only resting on a single

example, said to have been obtained in Luzon by M. H. Gevers.

The following measurements are taken (the Luzon male excepted) from examples in

full plumage.

2f2
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Carpophaga insularis, Blyth, apparently peculiar to the Nicobars, is a perfectly

distinct species, allied to C. perspicillata.

Longitudo
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Myristicivoea, Reichenbach.

143. Myristicivoea bicolor.

Le Pigeon blanc mangeur de Muscade de la Nouvelle Guinee, Sonnerat, Voy. Nouv. Gvdn. p. 169,

pi. 103.

Columba bicolor, Scopoli', Del. Fl. Faun. Insubr. ii. p. 94, no. 97 (1786), ex Sonn. ; Cassin, Un.

St. E.xpl. Exped. 2nd ed. p. 265, pi. 28, 6 adult.

Columba alba, Gm. S. N. i. p. 780, no. 53 (1788), ex Sonn.

Columba littoralis, Temm. Knip. i. pt. 2, p. 15, pi. 7, " Java, New Guinea" (1811) ; Pig. etGallin.

i. pp. 99, 448 (1813)

.

Carpophaga casta, Peale, Un. St. Expl. Exped. 1st ed. Zool. p. 204, " Sooloo Islands" (1848) ;

Hartlaub, Archiv f. Naturgesch. xiii. Jakrgang, i. p. 116.

Hub. Negros, March {Meyer).

The example above referred to, a male {fide Meyer), in no way differs from an

authentic New-Guinea individual. It possesses fourteen rectrices. Several examples

collected near Malacca by Mr. Maingay ^ are also not to be distinguished, and all

possess fourteen rectrices. A large series of this species, as well as of M. luctuosa, was

sent from Celebes by Dr. Meyer; but unfortunately no exact localities were given.

This Pigeon appears to extend from the Andamans and Java to New Guinea, timing its

migrations according to the ripening of the various fruits it feeds on^.

Hemiphaga, Bonaparte.

144. * Hemiphaga poliocephala.

Carpophaga poliocephala, G. R. Gray, List Birds Brit. Mus. Gallina, iii. p. 6, " Philippines " (1844),

descr. nulla; Gray & Mitch. Genera, ii. p. 469, pi. 119; List Birds Brit. Mus. Columba, p. 22,

no. 22 (1856) ; Hand-list, no. 9223; Hartl. J. f. O. 1855, p. 91 {descr. princeps) ; Schlegel,

Mus. Pays-Bas, ColumbcB, p. 92.

Hemiphaga poliocephala (G. R. Gray), Bp. Compt. Rend, xxxix. p. 1077 (1854) ; Consp. ii. p. 39

(1857).

Hab. Philippines {Cuming) ; Luzon {Hartlaub, Gevers).

This Pigeon is a representative form of H. forsteni, ex Celebes.

• Conf. Cassin (I. c.) on Scopoli's title.

' Mr. Maingay, in his MS. notes on this species, states that it is never found on the mainland of the

Malaccan peninsula. It arrives at the Water Islands, nine miljBS from Malacca, about the beginning or middle of

July, is abundant towards the latter end of August, and departs towards the end of September. Captain

PinwiU observed a flock pass over Pinang in July, but adds that they are not found on that island.

' On the range of M. bicolor, cf. Schlegel, Neder. Tijdachr. iii. p. 205.
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COLUMBID^.

lANTHffiNAS, Reichenbach.

145. * Ianthcenas griseogularis.

lanthmnas griseogularis, Walden & Layard, Ibis, 1872, p. 104, pi. 6, " Guimaras " (April, 1872)

.

Carpophaga metallica, var., Schlegel, Nederl. Tijdschr. Dierk. 1866, p. 202, " Luzon."

Janthcenas luzoniensis, ScUegel, Mus. Pays-Bas, Columba, p. 75, " Luzon " (March, 1873).

Ilab. Guimaras {Meyer) ; Luzon {Gevers).

Discriminated, described, figured, and named for the first time in 1872 by the two

English authors above cited, from an individual obtained in the island of Guimaras.

Professor Schlegel in 1873 (/. c.) again named it, and quoted its original title as a

synonym. As the species is not confined to the island of Luzon the last title is also

misleading.

Macroptgia, Swainson.

146. * MaCROPYGIA TENUIROSTRIS.

Macropygia tenuirostris, G. R. Graj', List Birds Brit. Mus. ColumbcB, p. 39, " Philippines," descr.

nulla (1856) ; Bp. Consp. ii. p. 57, "Philippines" (1857).

Columba phasianella, Temm. PI. Col. 100, "Manilla," nee Temm. Tr. Linn. Soc. xiii. p. 129.

Hob. Luzon, Negros [Meyer).

This species belongs to the same section as M. phasianella (Temm.), and M.

emiliana, Bp.

In Negros Dr. Meyer obtained a single example of a Macropygia which differs from

the Luzon species in having the back and uropygium dark brown without a trace of

rufous, in the shoulder-coverts being uniform brown, not edged with rufous, in the

upper surface of the middle pair of rectrices being brown like the back, and in having

a black band traversing the whole breadth of the second and third outer pair of rectrices

(the first pair are wanting). This mdividual is stated on the label to be a male, while

the Luzon example with which the above comparison is made is marked a female.

The difierences observable may therefore be sexual.

M. tenuirostris is stated by Professor Schlegel (Mus. Pays-Bas, Cohimbce, p. 109) to

belong to the Javan and Lombock species, M. emiliana, Bp.,—an opinion in which I

regret I cannot concur. Besides being considerably smaller, M. emiliana has the

upper plumage of a much lighter and clearer rufous, and the upper surface of the

rectrices are pure light rufous, and not brown.

TuRTUE, Selby

147. * TURTUR DUSSUMIERI.

Columba dussumieri, Temm. PI. Col. 188, "Lu(jon" (1823).

I{ab. Luzon and Negros (Meyer).
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Otherwise closely allied to T. hitorquata (Temm.), this Luzon Dove differs in having

not merely the crown, but the whole of the head, nape, cheeks, and sides of the throat

ash-grey, in the nuchal band being formed of pale grey feathers margined with iron

grey, in wanting the pure white collar, in the bill being much weaker and shorter,

and in the white terminal bands on the lateral rectrices being much narrower.

Two Luzon examples are respectively marked male and female by Dr. Meyer, and do

not differ. A third Luzon individual, marked a female by Dr. Meyer, has the head

the same colour as the back, the feathers of the nuchal band smaller and almost

entirely iron grey or black, bordered below by a bright ferruginous zone. It is pro-

bably an immature bird. The example from Negros is identical with those from

Luzon.

Professor Schlegel (Mus. Pays-Bas, Columhce, p. 120) says that T. dussumieri has

been wrongly indicated as inhabiting the Indian continent and Malacca, and further

observes that Mr. G. E. Gray gives its habitat as Luzon, while it in reality probably

inhabits the Mariannes. The species certainly does not occur either on the Asiatic

continent or in the Sunda Islands, but does inhabit the Philippines, whence the type

described by Temminck originated. T. gaimdrdi, Bp. Consp. ii. p. 66, with which

Professor Schlegel associates T. dussumieri, was described from Marianne specimens

obtained by Quoy and Gaimard, and placed by them in the Paris Museum in 1811. The

Prince, in his diagnosis, distinguished this Marianne Dove from T. dussumieri, the habi-

tat of which, however, he eiToneously gave as being Malasia, Java, Sumatra, and Borneo.

148. TUETUK HUMILIS.

Columba humilis, Temm. PL Col. pi. 239, j nee $,238, ? nee j, "Bengale, ile de Lu9on" (1824) ;

Bp. Consp. ii. p. 66, 5 ,
" Philippines ;

" Swinhoe, P. Z. S. 1871, p. 397, no. 473.

Hab. Luzon {Meyer) ; S. China to Shanghai, Formosa, Hainan (Swinhoe)

The red Turtledove of Luzon differs from that of India (T. humilis, ap. Jerd., no.

797) in being of a much darker red, and in having the under wing-coverts dark ash

instead of pale ash inclining to white, and the head, uropygium, and upper tail-coverts

much darker ash. The form which inhabits China and Cambodia belongs to the Luzon,

and not to the Indian race.

The Indian bird will have to take the title of Turtur tranquebarica, Herm. Obs.

Zool. p. 200, " ex Tranquebaria " (1804), while for that ofLuzon it wiU perhaps be best

to retain Temminck's title, although he does not make it quite clear whether he

described and figured a Bengal or a Philippine individual. In 1855 Prince Bonaparte

(Compt. Rend. xl. p. 18) maintained that individuals from Coromandel and the Philippines

were absolutely identical. But later, 1856, after his visit to the British Museum, the

same author observed {op. cit. xli. p. 659), ''Turtur muroensis, Hodgs., de ITnde " [T.

humilis of Indian authors], " pouvait fort bien differer specifiquement de Streptopelia

humilis des Philippines."
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Dr. Meyer notes the colour of the feet and nails as being grey, and of the bill as

slate-colour.

La Tourterelle cendree de I'isle de Lugon, Sonn. Voy. Nouv. Guin. p. 52, pi. 22.

Coliimba cinm-ea, Sco]i. Del. Fl. Faun. Insubr. ii. p. 94, no. 93 (1786), ex Sonn.;

nee Scop. ap. Bp. Consp. ii. p. 61.

Turtur hizoniensis, Gm. S. N. i. p. 786, no. 32 Tiirtur, var. S (1788), ex Sonn.

Columha phoenicorhyncha, Wagler, Isis, 1829, p. 745, ex Sonn.

Under the title above cited Sonnerat described a species of Turtledove which, he

stated, inhabits the island of Luzon, and mentions uo other locality. I can find no

evidence of any species agreeing vfith Sonnerat's description having been found in the

Philippines since Sonnerat wrote. The diagnosis agrees fairly with Columha picturata,

Tenim., from which bird Sonnerat probably took his description.

Bonaparte {I. c.) confounded two, if not three, distinct species of the genus Turtur

described by Sonnerat, under Scopoli's title of Golumba cinerea. The description given

by Bonaparte (/. c.) is of Columba miniata, Temm. Pig. & Gall. i. pp. 369, 460,

founded on Sonnerat's Grande Tourterelle de la Chine, Voy. aux Indes, ii. p. 178. In

his reference to Sonnerat the Prince commits three mistakes. He quotes page 176,

where Sonnerat describes his Tourterelle (/rise de la Chine, on which Scopoli founded

his Columba chinensis ; and he adds plate 22—the number of Sonnerat's plate (in the

'Voyage a la Nouvelle Guinee') which represents Columha cinerea, Scopoli'. There

is no plate numbered 22 in the second volume of the ' Voyage aux Indes.' Having

thus confounded the two species, the Prince adds China as a habitat of Columba

cinerea. Previously the Prince had stated (Compt. Rend. xl. p. 16) that he considered

C. miniata, Temm., =C. cinerea, Scop. It is difficult to decide from what species

Sonnerat described his Grande Tourterelle de la Chine. On reading Temminck's

diagnosis (/. c.) of Columba miniata it is obidous that he copied from Sonnerat. Together

with its size (Sonnerat says that it is as large as a Wood-pigeon), the colouring described

is inconsistent with any known Chinese species of Dove.

La Tourterelle brune de la Chine, Sonn. Voy. aux Indes, ii. p. 177, on which Latham

founded his Columba orientalis (Ind. Orn. ii. p. 606), is Turtur gelastes, Temm. &
Schlegel.

Mr. Blyth (Ibis, 1870, p. 173) mentions having observed in the Leyden Museum
a Dove labelled Columba turtur, from the Philippines, "like T. auritus, but darker,

the black predominating on the upper parts ; lower tail-coverts white." Can this be

Columba cinereal

' Prince Bonaparte (I. c.) also misquotes Vieillot ; for he refers to N. Diet. xxvi. p. 312 ; whereas C. miniata,

Temm., occurs at p. 368, and Columba cinerea is treated by VieDIot as a separate species at p. 381, although

partly misquoting Sonnerat's French title.
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GOURID^.

Phlog(enas, Reichenbach.

149. * Phlogcenas luzonica.

La Tourterelle grist ensanglantee de I'isle de Liupn, Sonnerat, Voy. N. Guin. p. 52, pi. 21, " Lu<jon,"

(1776).

Columba luzonica, Scop. Del. Fl. Faun. Insubr. ii. p. 94, no. 92 (1786), ex Sonn.

Columba cruenta, Gm. S. N. i. p. 785, no. 66 (1788), ex Sonn. ; Knip, Colomb. et Gall. p. 16, pi. 8

;

Gould, B. of As. pi—

.

Var. albina.

La Tourterelle blanche ensanglantee de I'isle de Luqon, Sonn. op. cit. p. 51, pi. 20, " Lu^on."

Columba nivea, Scop. op. cit. p. 94, no. 91 (1786), ex Sonn.

Columba sanguinea, Gm. op. cit. p. 785, no. 65, ex Sonn.; Knip, op. cit. p. 17, pi. 9.

Hab. Luzon [Meyer) ; Calamine Island (Buzeta).

Chalcophaps, Gould.

150. Chalcophaps indica.

TTie Qreen-ivinged Dove, Edwards, Nat. Hist. i. pi. 14, "East Indies."

Columba indica, Linn. S. N. i. p. 284 (1766), ex Edwards; Sclilegel, Nederd. Tijdschr. Dierk. 1866,

p. 265.

Tourterelle de Java, D'Aubent. PI. Enl. 177'.

Le Turvert, no. 3, Buffon, Hist. Nat. ii. p. 556, " Java."

Columba javanensis, L. S. Muller, Suppl. p. 133 (1776), ex D'Aubenton.

Columba javanica, Gm. S. N. i. p. 781, no. 55 (1788), ex Buffon.

? Palumbus amboinensis, Brisson, Om. i. p. 150, no. 42, " ex Amboinensi Ins." descr. wig.

? Columba cyaneopileata, Bonnaterre, Tabl. Enc. Method, i. p. 238 (1823), ex Brisson.

? Chalcophaps moluccensis, G. B. Gray, P. Z. S. 1860, p. 361, 2 , " Amboyna and Batchian."

Le Pigeon vert a tete grise d'Antigue, Sonnerat, Voy. Nouv. Guin. p. 112, pi. 66, " Panay."

Columba pileata. Scop. Del. Fl. Faun. Insubr. ii. p. 94, no. 96 (1786), ex Sonn.

Columba albicapilla, Gm. S. N. i. p. 775, no. 8 (1788), ex Sonn.

Columba griseocapillata, Bonnat. torn. cit. p. 238 (1823), ex Sonn.

Columba superciliaris,Wugler, Syst. Av. p. 256 (1827), ex Edwards.

Monornis perpulchra, Hodgs., Gray, Zool. Misc. 1844, p. 85, "Nipatd."

Calcophaps bornensis, Miiller, Bp. Compt. Rend. xi. p. 208 (1855) ; op. cit. Ixiii. p. 947 (1856).

Calcophaps formosana, Swinhoe, Ibis, 1865, p. 357, <i , p. 540, $, "Formosa."

Hah. Luzon, Negros {Meyefr).

Examples obtained in the above-mentioned Philippine Islands in no essential respect,

either of dimensions or plumage, differ from Ceylonese, Indian, Burman, Andaman,

Malaccan, Javan, Bomean, Celebean, and Formosan individuals. I have therefore

' Buffon (Z. c), through a misprint, quotes PI. Enl. 117.

VOL. IX.—PART II. A])nl, 1875. 2 a
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united all the titles founded on examples from those localities under the Linnsean

designation.

In deference to the opinion of Mr. Wallace (Ibis, 1865, p. 893), I have excluded

C. moluccensis, G. R. Gray, although Professor Schlegel {I.e.) does not admit its

distinctness. A Ceram example of a female in my collection certainly does diifer from

all others within the range of C. indica, as stated above, in having the rump earthy

brown, with the cross bars dark brown, without a trace of grey. If, however, the

Moluccan species prove to be distinct it will have to take the title of C. cyaneopileata,

Bonn. I. s. c.

C. timorensis, Bp. (javanicoides, Temm. Mus. Lugd.) op. cit. Ixiii. p. 948, is an

excellent species, wing 6-25, but is doubtfully separable from C. chrysochlora, Wagl.

I. c, ex Australia.

C. augusta, Bp. op. cit. 1855, p. 209, described from an example of unknown origin,

has not as yet been identified. Professor Schlegel {I. c.) states that it is based on C.

indica in transition-plumage ; but the diagnosis is undoubtedly that of an adult male.

The Prince suggests that C. augusta may be the same as the Nicobar form of C. indica

described by Mr. Blyth (J. A. S. B. 1846, p. 371), and treated by him as a variety of

C. indica (Cat. Calc. Mus. p. 238, no. 440)'.

The titles Coluniba cyanocephala, Gm. torn. cit. p. 781, no. 56, nee no. 20, and

G. casruleocephala. Lath. Ind. Orn. ii. p. 610, no. 61, both founded on Latham's Blue-

crowned Turtle, Synop. iv. p. 655, no. 52, cannot be allotted, Latham's description

being too vague, and no species of Chalcojihaps having been discovered in China north

of the island of Hainan.

Le Pigeon violet a tete rouge d'Antigue, Sonn. Voy. Nouv. Guin. p. 112, pi. 67.

Columba pulcherrima. Scop. Del. Fl. Faun. Insubr. ii. p. 94, no. 98 (1786), ex Sonn.

Columha rubricapnlla, Gm. S. N. i. p. 784, no. 62 (1788), ex Sonn.

This bird is now known to be confined to the Seychelles.

Calcenas, G. E. Gray.

151. Cal(enas nicobaeica.

The Nincombar Pigeon, Albin, Nat. Hist. Birds, iii. p. 44, pis. 47, 48, " Islands of Nincombar near

Pegu" (1740).

Columba nicobarica, Linn. S. N. i. p. 283, no. 27 (1766), ex Albin ; Cassin, Un. St. Expl. Exped.

p. 276.

Hab. Philippine Islands (Peale).

Seen by Peale in the Philippine Islands, but afterwards in greater abundance at the

island of Mangsi. The same author states that the habits of this Pigeon, as observed

on that island, were decidedly arboreal.

' Conf. Blytli, Ibis, 1868, p. 133. The Nicobar race appears to me undiatingfuishable.
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152. Geopelia striata.

Columba striata, Linn. S. N. i. p. 282 (1766) ; v. Martens, J. f. O. 1866, p. 24, no. 136.

Observed by Dr. v. Martens in the collection of the Military Library at Manilla.

GALLING

PHASIANID.E.

Gallus, Linnaeus.

153. Gallus bankiva.

Gallus bankiva, Temm. Pig. et Gallin. ii. p. 87, "Java" (1813).

Hah. Luzon, Guimaras {Meyer).

These Philippine examples agree with Malaccan.

TETRAONID^.

Perdicin^.

Arborophila, Hodgson.
154. * Arborophila sp. 1

"? Le perdrix de Gingi, Sonn. Voy. aux Indes, ii. p. 167.

? Tetrao gingicus, Gm. S. N. i. p. 760, no. 41 (1788), ex Sonn.; Temminck, Pig. et Gallin. iii.

pp. 410, 733, "India, Coromandelia;" Blyth, Ibis, 1870, p. 174, "Philippines?"

Arboricola, sp., v. Martens, J. f. O. 1866, p. 25, no. 142, "Philippines."

A Philippine species of Arborophila is described by Dr. v. Martens (I. c.) from

an example he observed in the Military Library at Manilla. Temminck (I. c.) de-

scribed, from an example in his cabinet, the male of what he identified as the

Perdix gingica, Lath. This specific title, which Latham only copied from Gmelin,

was founded by the latter author on Sonnerat's species (I. c). Sonnerat having

named the bird Perdrix de Gingi, it was inferred by Temminck that the species

inhabited the Coromandel coast. But it is pretty well ascertained that no such

species is known in India, or, indeed, in any part of continental Asia, nor has

it been discovered in Ceylon, or in any of the Malay Islands. Hence it may be pre-

sumed (also the surmise of Mr. Blyth, I. c.) that Sonnerat's Partridge was obtained

in the Philippines and not in Coromandel. The description given by Dr. v. Mar-

tens {I. c.) is too short to enable us to identify the examples he saw with the species

2g2
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fully described both by Sonnerat and Temminck. In one particular his description

materially differs ; for Dr. v. Martens describes the head as being green-black, whereas

Sonnerat says that in his bird the top of the head is dark brown, and Temminck calls

it maroon-brown. The example similar to his own, which Temminck (Z. c.) mentions as

being preserved in the British Museum, seems to be no longer extant. Dr. v. Martens

thus describes the example alluded to by him :
—" Head green-black ; breast wine-red,

streaked with black ; sides pale red, spotted with black." For full description of the

example in the Leyden Museum, cf. Blyth, I. c.

ExcALFACTORiA, Bonaparte.

155. ExCALFACTORIA CHINENSIS.

Chinese Quail, Edwards, Illustr. v. p. 77, pi. 247, J, " China."

Tetrao chinensis, Linn. S. N. i. p. 377, no. 19 (1766), ex Edwards; v. Martens, J. f. O. 1866,

p. 25, no. 143.

La Caille des Philippines, Brisson, Om. i. p. 254, no. 17, pi. 25. f. 1, "Philippines."

La petite Caille de I'isle de Lucpn, Sonn. Voy. Nouv. Guin. p. 54, pi. 24, ? , " Lu(;on."

Oriolus lineatus, Scop. Del. Fl. Faun. Insubr. ii. p. 87, no. 34 (1786), ex Sonn.

Tetrao manillensis , Gm. S. N. i. p. 764, no. 57 (1788), ex Sonn.

Coturnix excalfactoria, Temm. Pig. & GaUin. iii. pp. 516, 742 (1815).

Coturnixflavipes, Blyth, J. A. S. B. 1842, p. 808, ? , "Bengal."

Hab. Phihppines (Jagor).

Brisson described from a Philippine example sent to M. Aubrey. He states that the

Philippine form is smaller than the one which inhabits China, and that Chinese examples

have the breast spotted with black. It is not improbable that the Philippine species

may prove to belong to the Celebean form, E. rtwmna, Gould, in which case both will

have to assume the title of lineata, Scop.

TURNICID^.

TuRNix, Bonnaterre.

156. * TtJRNIX OCELLATA.

Caille de I'isle de Luqon, Sonn. Voy. Nouv. Guin. p. 54, pi. 23.

Oriolus ocellatus, Scopoli, Del. Fl. Faun. Insubr. ii. p. 88, no. 35 (1786), ex Sonn.; Blyth,

J. A. S.B. 1861, p. 97.

Tetrao luzoniensis, Gm. S. N. i. p. 767, no. 61 (1788), ex Sonn.

Hemipodius thoracicus, Temm. Pig. et Gall. iii. pp. 622, 755, " Luzonia " (1815)

.

Ortygis ocellata, Meyen, Nov. Act. Ac. C. L. C. Nat. Cur. xvi. suppl. prim. p. 101, pi. 17, " South

Peru, from 10-12000 feet above the sea" ! errore (1834) ; v. Martens, J. f, O. 1866, p. 26,

no. 144; G. R. Gray, Hand-list, no. 9912.

Hob. Philippines {Blyth, I. c).
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Hemipodius fasciatus^ Temm. Pig. & Gallin. iii. pp. 634, 757, "Philippines" (1815),

was described from a single example, stated on its label to be from the Philippines.

Later Temminck (Receuil d'Ois. 10" livr. 1823) in his monographic sketch of the

genus Hemipodius, omitted this title altogether, but added to the Javan habitat of his

jff. pugnax, as first described (Pig. et Gall.), that of the Philippines as well as Sumatra.

Beyond this there seems to be no evidence of a second species of Turnix inhabiting

the Philippines ; and it may be taken that //. fasciatus is the same species as H. imgnax.

ROLLULID^.

RoLLULUS, Bonnaterre.

157. * ROLLULTJS sp.

Cryptonyx, sp. v. Martens, J. f. O. 1866^ p. 25, no. 141.

" Above red-brown ; underneath black. No crest, nor nail on the hallux." Dr. v.

Martens thus describes a bird of this genus he observed in the collection of the Military

Library at Manilla.

MEGAPODIID^.

Megapodius, Quoy et Gaimard.

158. Megapodius ctmingi.

Megapodius rufipes, Temm., G. R. Gray {lapsu cal.), List of Birds, Brit. Mus. Gallinte, p. 21,

" Manilla " (1844) , nee Temm.

Megapodius cumingii, Dillwyn, P. Z. S. 1851, p. 118, pi. 39, " Labuan, Philippines ;
" G. E. Gray,

P. Z. S. 1861, p. 290, no. 11 ; v. Martens, J. f. O. 1866, p. 26.

Described from Labuan individuals, and identified by Mr. Dillwyn as identical with

the species obtained in the Philippines by Mr. Cuming. A recomparison is, however,

desirable.

A species of Bustard, described and figured by Sonnerat under the title of le Paon

muvage de Visle de Lu^on (Voy. Nouv. Guin. p. 85, pi. 49), and said by him to occur

also at the Cape of Good Hope, is clearly not a Philippine species. It, however, is a

well-known South-African Bustard, of which the following is the synonymy :

—

Charadrius cristatus, Scop. Del. Fl. Faun. Insub. ii. p. 93, no. 82 (1788), ex Sonu. ; Schlegel,

Mus. Pays-Bas, Cursores, p. 8 ; G. R. Gray, Hand-list, no. 9919.

Otis kori, Burchell, Tr. S. Africa, i. p. 393, (vignette) p. 402 (1822) ; RiippeU, Mus. Senckenb. ii.

p. 213, pi. 13 ; Tern. Recueil d'Ois. 102*^ livr., add. genre Outarde.

Otis luc^oniensis, Vieillot, Tabl. Enc. Method. Omith. i. p. 332 (1823), e.x Sonn.

Otis arabs, Linn., var. a, Latham, Gen. Hist. viii. p. 355 (1823), e.\ Sonn.

? Vanellus, sp., v. Martens, J. f. O. 1866, p. 26.
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Gmelin appears to have overlooked Sonnerat's description and plate. Latham (Ind.

Orn. ii. p. 659, no. 4) identified Sonnerat's species with Otis arabs, Linn., but subse-

quently (Gen. Hist. I. c.) treated it as a separate variety of that species. Vieillot (N.

Diet. xxiv. p. 294) adopted Latham's original view, but later (I. c.) regarded Sonnerat's

Bustard as a distinct Philippine species, and gave it the title above cited. Temminck

was the first to point out (Recueil d'Ois. 90° livi*.) that Sonnerat's Paon sauvage

belonged to a species distinct from Otis arabs ; and on the subsequent discovery of

Otis koi'i by Burchell, Temminck at once {I. c.) identified it with Sonnerat's species,

Riippell {torn. cit. p. 218) having in the mean time united Sonnerat's Bustard to the

Indian Otis nigriceps. Professor Schlegel and the majority of recent authors have

adopted Temminck's view. Dr. v. Martens, however (/. c), classes Sonnerat's bird as a

Plover, and remarks, "Diesen Kibitz finde ich nirgends citirt."

GRALLiE.

CHAEADEIID^.

Chakadkiin^.

Chaeadkius, Linnseus.

159. Chaeadeius fulvus.

Fulvous Plover, Lath. Gen. Synop. ill. p. 211, no. 17, " Otaheite."

Charadrius fulvus, Gm. S. N. i. p. 687, no. 18 (1788) , ex Latham; Pinsch & Haiti. Orn. Centr.-Polyn.

p. 188 ; Sharpe & Dresser, Birds of Europe, pt. ix. pi. — ; Walden & Layard, Ibis, 1873, p. 105.

Charadrius pluvialis, Linn., ap. v. Kittlitz, Liitke, Voy. (Postel), ill. p. 327, "Manilla."

Charadrius longipes, Temm., v. Martens, J. f. O. 1866, p. 27, no. 147, " Luzon."

Hab. Luzon, February ; ? , bill black, legs bluish grey [Meyer) ; Negros [L. C.

Layard).

In winter plumage.

Squataeola, Cuvier.

160. Squataeola helvetica.

Vanellus helveiicus, Briss. Orn. v. p. 106, no. 4, " Helvetia."

Tringa subtridactyla, Hasselquist, Iter Palaestinmn, p. 397, no. 28 (1757); Raise nach Palastma (Gade-

busch, German tr.), p. 307, no. 28 (1762).

Charadrius helveiicus, Linn. S. N. i. p. 250, no. 12 (1766), ex Brisson ; Walden & Layard, Ibis,

1872, p. 105.

Hab. Cujo, December [Meyer) ; Negros, March [L. C. Layard).

In winter plumage.
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-iEgialitis, Boie.

161. ^GIALITIS GEOFFKOTI.

Charadrius geoffroyi, Wagler, Syst. Av. p. 61, no. 19, " Pondicheny, Java" (1827) ; Harting, Ibis,

1870, p. 378, pi. 11.

Stated by Mr. Harting {I. c), on Cuming's authority, to inhabit the Philippines.

162. ^GIALITIS DUBU.

Le petit Pluvier a collier de Luqon, Sonn. Voy. Nouv. Guin. p. 84, pi. 46, " Lucon."

Charadrius dubius, Scopoli, Del. Fl. Faun. Insubr. ii. p. 93, no. 81 (1786), ex Sonn. ; Walden, Tr.

Zool. Soc. viii. p. 89.

Charadrius alexandrinus, Hasselq., var. S, Gm. S. N. i. p. 684, no. 2, ex Sonn.

Charadrius philippinus , Latham, Ind. Orn. ii. p. 745, no. 11 (1790), ex Sonn.

Charadrius curonicns, Beseke, =minor, Meyer, v. Martens, J. f. O. 1866, p. 26, no. 146.

Philippiae examples have still to be compared with the ^. minutus (Pall.), ap. Jerdon,

of India.

Von Heuglin, in his great work (Ornithologie Nordostafrikas, p. 1029, no. 753),

identifies Soimerat's petit Pluvier de I'isle de Ltipon with C. curonicus, but with doubt

adopts as synonyms C. dubius, Scop., and C. philippinus, Lath., titles founded on

Sonnerat's description and plate.

163. .SgIALITIS MONGOLICA.

CAorarfWiw more^rote, Pallas, Reisen Russischen Reicbs, iii. p. 700, no. 29, "Mongolia," (1776);

Harting, Ibis, 1870, p. 384; Schlegel, Mus. Pays-Bas, Cnrsores, p. 41.

Hab. Philippines (Cuming).

CEdicnenin^.

EsAcus, Lesson.

164. EsACUS MAGNIROSTRIS.

CEdicnemus magnirostris, Geoffroy St.-Hilaire, Vieill. N. Diet, xxiii. p. 231 (1818), nee Latham;

Cassin, Un. St. Expl. Exped. p. 329; Walden, Tr. Zool. Soc. viii. p. 91.

Hab. Common ia the Philippine and Sooloo Islands (Pea/e).
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HlMANTOPODIN^.

HiMANTOPUS, BrissoQ.

165. HiMANTOPUS AUTUMNALIS.

Charadrius autumnalis', Hasselq., Iter Palestinum, p. 253, no. 29 (1757) ; Reise nach Palastina

(Gadebuscli, Germ. Trans.), 308, no. 29, "Egypt, in October" (1762).

Himantopus rufipes, Bechst., v. Martens, J. f. O. 1866, p. 28, no. 160.

Hob. Luzon {Jagor).

A Luzon example is thus identified by Ur. v. Martens {I.e.).

166. HiMANTOPUS LEUCOCEPHALUS.

Himantopus leucocephalus, Gould, P. Z. S. 1837, " Australia, Java, Sumatra ;" Walden, Tr. Zool.

Soc. viii. p. 91 ; v. Martens, J. f. O. 1866, p. 28, no. 161.

Hab. Mindanao {Cummg).

GLAREOLID^.

Glareolin^.

Glaeeola, Brisson.

167. Glaeeola orientalis.

Glareola orientalis, Leach, Tr. Linn. Soc. xiii. p. 132, pL xiii. fig. 1, 2, " Java " (1820) ; Walden

& Layard, Ibis, 1872, p. 105, "Negros."

Hob. Negros {L. C. Layard).

GALLINULID^.

POEPHTRIONIN^.

PORPHYRIO, Brisson.

168. * PORPHYEIO PULVERULENTUS.

Porphyria pulverulentus, Temm. PI. Col. 405, " Africa " errore (1826) ; v. Martens, J. f . O. 1866,

p. 29, no. 176.

Porphyrio poliocephalus , Lath., apud Schlegel, Mus. Pays-Bas, Ralli, p. 54, " Philippines," nee

Lath. ; conf. Walden, Tr. Z. S. viii. p. 92.

Hab. Philippines (type, Jide Schlegel, I.e.).

' I adopt Hasselquist's title for this species because I believe it was republished in the English translation

(Voy. Travels in the Levant, 176G), and in the French translation by Eidous (Voyage dans le Levant, 1769),

as well as having been published by Linnseus as a synonym in his twelfth edition of the ' Systema.'
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Dr. V. Martens (/. c.) notes this species as being among the Philippine birds preserved

in the Military Library at Manilla.

Gallinulin^.

Gallinula, Brisson.

169. Gallinula chloropus.

FuUca chloropus, Linn. S. N. i. p. 358, no. 4 (1766).

Hab. Luzon, 7th of February, d $ ; biU red, yellow at the tip ; legs yellow-green

;

nails grey {Meyer).

These examples agree with European specimens.

Gallicrex, Blyth.

170. Gallicrex cinerea.

Crested Gallinule, Lath. Gen. Synopsis, v. p. 267, no. 32, "China?" descr. orig.

Fulica cinerea, Gm. S. N. i. p. 702, no. 20 (1788), ex Lath.; v. Martens, J. f. O. 1866, p. 29,

no. 174.

Gallinula cristata, Lath. Ind. Om. ii. p. 773, no. 23 (1790), ex Lath., nee Fulica cristata. Lath.

torn. cit. p. 779, no. 3; G. R. Gray, List Br. Mus. Grallm, p. 123, " Isl. of Manilla."

Gallinula plumbea, VieUl. Nouv. Diet. d'Hist. Nat. xii. p. 404, S , " Java" (1817).

Gallinula luguhris, Horsf. Tr. Linn. Soc. xiii. p. 195, d, "Java" (1820).

Gallinula gularis, Horsf. I.e. 5 , " Java."

Gallinula navia, Gm., apud Lesson, Tr. p. 534, ?, "Manilla" (1831), nee Gm. ; Pucheran, Rev.

et Mag. Zool. 1851, p. 569.

Gallinula porphyrioides, Less. I. c, g , " Pair, incog. ;" Pueheran, /. c.

Rallus rufescens, VieUl., Jerdon, Madras J. L. & Sc. xii. p. 205, no. 331, 2, "near Cochin"

(1840).

Gallicrex cristatus (Lath.), Blyth, Cat. Calc. Mus. p. 383, no. 1660 (1849).

Hah. Manilla (Bussumier, Cuming).

Observed by Dr. v. Martens in the Military Library of Manilla.

Erythra, Reichenbach.

171. Erythra phcenicura.

Rallus phcenicurus, Forster, Zool. Ind. p. 19, pi. 9, "Ceylon" (1781); v. Martens, J. f. O. 1866,

p. 29, no. 171 ; Walden, Tr. Z. S. viii. p. 94.

Hab. Zamboanga (v. Martens).

VOL. IX.

—
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RALLIU^.

Oetygometra, Linnaeus.

172. Oetygometra cinekea.

Porphyria cinereus, Vieill. Nouv. Diet. d'Hist. Nat. xxviii. p. 29, "Java" (1819); ScUegel, Miis.

Pays-Bas, Ralli, p. 32; Waldeu, Tr. Z. S. viii. p. 94.

Hab. Philippines {Cuming).

PoRZAXA, Vieillot.

17.3. PORZANA PYGM^A.

Crex pygmtBa, Naumann, Schlegel, Mus. Pays-Bas, Ralli, p. 30.

Hab. Philippines {Verreanx).

The Philippine habitat of this Water-crake rests solely on a single individual thus

identified by Professor Schlegel in the Leyden Museum, and acquired from M. Verreaux.

174. PORZANA FUSCA.

Rallus pMlippensis fuscus, Brissou, Om. v. p. 173, no. 2, " Philippiues."

Rallus fuscus, Linn. S. N. i. p. 262, no. 4 (1766), ex Brisson ; ScMegel, Mus. Pays-Bas, Ralli,

p. 20.

Rale brun des Philippines, D'Aubenton, PI. Enl. 773.

Gallinula rubiffimsa, Temm. PI. Col. 357, " Java" (1825).

Hab. Philippines (Cuming).

An adult Philippine example, obtained by Cuming, is preserved in the Leyden

Museum ; and with it Professor Schlegel (l. c.) identifies individuals from Borneo,

Java, and Sumatra. From Javan examples I am unable to distinguish Ceylon speci-

mens. Gallinula erythrothorax, Schlegel, Faun. Japon. Aves, p. 121, pi. 78, "Japan,"

only differs in being considerably larger. It is still a question whether the race

which occurs in Nipaul, Zaiwrnia Jlammiceps, Hodgs., Gray (Zool. Misc. 1844, p. 80,

sine descr.), belongs to the Japanese or the Southern-Asiatic race. Radde (Reisen im

Siideii von Ost-Sib. ii. p. 309) obtained, in June and July, on the middle Anioor, examples

of greater size than even those from .Japan. Mr. Swinhoe (P. Z. S. 1871, p. 414, no.

605) states that the " pectoral red does not extend so low down as in P. fusca," this

character being a sign of immaturity in the South-Asiatic form.

In the Hand-list, P. fusca and P. rubiginosa are kept separate. To the last, PI. Col.

357 is correctly referred ; to the first, PI. Col. 387 (which represents Esacus magni-

rostris) is added as a reference \

' This error seems to have arisen from the misprint in Blyth's Cat. of the Cale. Mus. j). 285, no. 16(J6, having

been copied.
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<

Rallina, Reichenbach.

175. Rallina fasciata.

Rallus fasciatus, Eaffles, Tr. Linn. Soc. xiii. p. 328, " Sumatra" (1831).

Gallinula eurizona, Temm. PI. Col. 417, " Java" (1826).

Rallus ruficeps, Cuv. Mns. Par. ; Lesson, Tr. p. 537, no. 24, "Java, Manilla" (1831).

Ortygometra ocularis, G. R. Gray, List Br. Mus. Grallce, p. 119, " Philippine Isl." (1844).

Ortygometra eurizona (Temm.), G. R. Gray, op. cit. p. 117, "Manilla" (1844).

Hah. Philippines, Manilla {Cuming^ Dussumier).

Amaueoenis, Reichenbach.

176. * Amaueoenis olivacea. (PI. XXXIII. fig. 2.)

Gallinula olivacea, Meyen, Nov. Act. Ac. C. L.C. Nat. Cur. xvi. suppl. prim. p. 109, pi. 20,

"Manilla" (1834).

Amaurornis olivacea (Me3'en), Reichenbacli, Natiirl. Syst.

Hah. Manilla, near the sea-coast {Meyen); Luzon {mus. nostr.).

Said also to occur in Ternate and in Halmaheira (Schlegel, M. Yays-Bas, Balli, p. 43);

but examples from these localities have yet to be compared with Philippine specimens.

HypoTiENiDiA, Reichenbach.

177. * Hypot^nidia toequata.

Rallus philippensis torqttatus, Briss. Orn. v. p. 170, no. 6, " Philippines " (1760).

Rallus torquatus, Linn. S. N. ed. 12, i. p. 262 (1766), ex Brisson.

Rallus lineatHS, Cuv. Mus. Veens,fide Pucher. Rev. etMag. Zool. 1851, p. 276, " Manilla ;
" Lesson,

Tr. p. 536, no. 11 (1831).

Rallus torquatus, Briss., Meyen, Nov. Act. Ac. C. L. C. Nat. Cur. suppl. prim. p. 108, pi. 19

;

Lesson, I. c. no. 12.

Hah. Luzon, January {Meyer).

Two examples, both marked female, were obtained by Dr. Meyer. One is in full

plumage, with all its colours fresh and bright, the maroon collar well developed ;
this

I believe to be a male. The other has its markings less sharply defined, the black of

the throat mixed with grey, and the pectoral band of the same colour as the back; in

its dimensions it considerably exceeds the first.

178. Hypot^nidia philippensis.

Rallus philippensis, Brisson, Orn. v. p. 163, no. 4, "Philippines."

Rallus philippensis, Urn. S.N. i. p. 263, no. 7 (1766), ex Brisson; Schlegel, Mus. Pays-Bas,

Rain, p. 23 ; Walden, Tr. Z. S. viii. p. 95 ; Buller, Birds N. Zealand, part iii. pi. 6. fig. —

.

2h2
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Rale raye des Philippines, D'Aubentoiij PI. Enl. 774.

Ilab. Philippines {Cuming).

179. Hypot^nidia striata.

Rallus philippensis striatus, Brisson, Orn. v. p. 167, no. 5, " PMlippines."

Rallus striatm, Linn. S. N. i. p. 262, no. 5 (1766), ex Brisson; Schlegel, Mus. Pays-Bas, Ralli,

p. 24; Walden, Tr. Zool. Soc. viii. p. 95.

Hab. Luzon (Gevers).

Lesson (Tr. p. 538, no. 30) introduces, without description, a species of Rail said

to be from the Philippines, under the titles of " Bdle ecaude, Cuv., Gal. de Paris;

Gallinula circoleps, Temm." Bonaparte (Compt. Rend, xliii. p. 599, no. 382) classified

the same bird under Corethrura, and transformed Cuvier's French museum title into

Ballus ecaudatus, Cuv. This, in its turn, becomes caudatus, Cuv., in Mr. Gray's

Hand-list, no. 10474. Dr. Pucheran does not not notice this type ; and I am unable to

identify it.

PARRIDiE.

Hydkophasianus, Wagler.

180. Hydkophasianus chieurgus.

Le Chirurgien de I'isle de Luc^on, Sonnerat, Voy. Nouv. Guin. p. 81, pi. 45.

Tringa chii~urgus, Scopoli, Del. FI. Faun. Insubr. ii. p. 92, no. 80 (1786), ex Souu.

Parra Imoniensis, Gm. S. N. i. p. 709, no. 13 (1788) ex Sonn.

Chinese Jacana, Latham, Gen. Synop. v. p. 246, no. 8, " China."

Parra sinensis, Gm. /. c. no. 15, ex Lath. ; Schlegel, Mus. Pays-Bas, Ralli, p. 71 ; v. Martens,

J. f. O. 1866, p. 29, no. 177.

Hydrophasianiis sinensis (Gm.), Wagler, Isis, 1832, p. 279.

Hab. Luzon {mus. Lugd. ; v. Martens).

SCOLOPACID.^.

LlMOSIN^.

NuMENius, Linnaeus.

181. NUMENIUS PII^OPUS.

Scolopax ph<Bopus, Linn. S. N. i. p. 243, no. 4 (1766).

Hab. Cujo Island, December {Meyer).

Example referred to by Mr. Dresser (Birds of Eur. pt. xvii.), where, however, the name
of the locality is misprinted.
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Le Courly tachete de Visle de Lugon, Sonn. Voy. Nouv. Guin. p. 85, pi. 48, " Lu^on."

Tantalus variegatus, Scopoli, Del. FL Faun. Insubr. ii. p. 92, no. 78 (1786), ex Sonn.

Scolopax lusoniensis, Gm. S. N. i. p. 656, no. 21 (1788), ex Sonn.; G. R. Gray, Hand-list,

no. 10252.

Numenius atricapillus, Vieill. Nouv. Diet. d'Hist. Nat. viii. p. 303 (1817), ex Sonn.

Numenius luzoniensis (Gm.), v. Martens, J. f. O. 1866, p. 28, pi. 159.

Professor Schlegel (Mus. Pays-Bas, Scolopaces, p. 93) identifies this species with

Numenius ])]iaeopus. Sonnerat's plate and description do not perfectly agree with that

species, more especially as he describes and figures the crown of the head as being

black. Mr. vSwinhoe, who considers N. uropygialis, Gould, distinct from N. phceojms,

has identified Mr. Gould's species with that described by Sonnerat fP. Z. S. 1871, p. 410,

no. 572). Mr. Dresser (Birds of Eur. pt. 17) has united N. phaeopus with N.

uropygialis, and regards Sonnerat's plate as having been drawn from a Philippine

example of the common Whimbrel.

Courly hrun de Visle de Lugon, Sonn. Voy. Nouv. Guin. p. 85, pi. 47.

Tantalus rufus, Scopoli, Del. Fl. Faun. Insubr. ii. p. 92, no. 77 (1786), ex Sonn.

Tantalus manillensis, Gm. S. N. i. p. 649, no. 12 (1788), ex Sonn.

Ibisfuscata, VieUl. Nouv. Diet. d'Hist. Nat. xvi. p. 16 (1817), ex Sonn. ; Wagler, Syst. Av. p. 372.

I am unable to determine this species ; nor has it been recognized since Sonnerat

published its description. No author appears to have suggested its identity with any

known species. But, curiously enough, Mr. G. R. Gray, in the index (Hand-list, iii.

pp. 235, 268), refers Vieillot's title fuscata, and Gmelin's title manillensis, both being

founded on Sonnerat's plate {I. c), to no. 10234 of his Hand-list. This is the number

pertaining to Tantalus alUcollis, Gm., the young of Tantalus melanopis, Gm. ; but the

two titles above given are not added as synonyms, nor do they appear, although

indexed, in any part of the work. From this it may be inferred that Mr. Gray at one

time identified Sonnerat's Courly brun with the South-American species. The elements

of Sonnerat's short description are manifestly taken from some form of the genus Ibis.

and not of Numenius.

TOTANIN^.

Rhyacophilus, Kaup.

182. Rhyacophilus glareola.

Tringa glareola, Gm. S. N. i. p. 677, no. 21 (1788); Kittlitz, Liitke, Voy. (Postels) iii. p. .327;

v. Martens, J. f. O. 1866, p. 28, no. 164.

Actitis^ glareola (Gm.), Walden, Tr. Zool. Soc. viii. p. 96, no. 160.

' Actitis, Kaup, Prodroraus, p. 262 (ISll), is Kaup's title for an incongruous group consisting oi iHcohjja.r

limosa, S. totanus, Trinrja puf/nax, and T. hypoleuvos.
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]lab. Luzon, 9th of February ; bill brownish black ; legs yellowish gi-een ; nails gi-ey

(Meyer) ; Manilla {Kittlitz, Jagor).

A female {fide Meyer) in winter dress.

Teingoides, Bonaparte.

183. TeINGOIDES HYPOLEUCOS.

Trimja hypoleiicos, Linn. S. N. i. p. 250, no. 14 (1766) ; Schlegel, Mus. Pays-Bas, Scolopaces,

p. 80 ; V. Martens, J. f. O. 1866, p. 28, no. 166 ; Finsch & Hartl. Vog. Ost-Afrikas, p. 752.

Nab. Philippines {Cuming) ; Luzon {Jagor).

For complete synonymy and range cf. O. Finsch & Hartl. I. c.

ToTANUS, Bechstein.

184. ToTANUS CALIDEIS.

Scolopax calidris, Linn. S. N. i. p. 245, no. 11 (1766) ; Schlegel, Mus. Pays-Bas, Scolopaces,

p. 65.

Hah. Philippines {Cuming).

A Philippine example from Cuming's collection is preserved in the Leyden Museum.

185. ToTANUS GLOTTIS.

Scolopax glottis, Linn. S. N. i. p. 245, no. 10 (1766) ; Schlegel, Mus. Pays-Bas, Scolopaces, p. 61

;

V. Martens, J. f. O. 1866, p. 28, no. 165.

Hah. Philippines {Cuming) ; Luzon {Jagor).

Teingin^.

TErNGA, Linnteus.

186. Tringa ruficollis.

Tringa ruficollis, Pallas, Reisen Russisch. Reichs, iii. p. 700, no. 31, " Dauria" {\77Q),descr. orig.

Tringa salina, Pallas, Zoogr. Bosso-Asiatica, ii. p. 199, no. 309, pi. 61 (1811-31), ex Pallas;

Swinhoe, P.Z. S. 1871, p. 409, no. 566; Shaqie & Dresser, Bii-ds of Europe, pt. vii. " Tringa

minuta," p. 5.

Totanm damacensis, Ilorsf. Tr. Linn. Soc. xiii. p. 192, " Java" (1820) ; Walden, Tr. Zool. Soc.

viii. p. 97.

Hah. Luzon, 7th of February ; bill black ; feet yellowish grey ; claws black {Meyer).

A single example of a very long-toed Tringa, in winter plumage, was obtained in

Luzon, which I do not doubt belongs to this species. The outer rectrices are brownish

grey, and not pure white, and the shaft of the first primary only is white. In

dimensions it agrees with a Lake-Baikal example in red summer plumage. The
general ground-colour of the upper plumage is greyish brown, most of the feathers
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being largely centred with dark brown; from the base of the bill to the eye an

unspotted bald albescent stripe, which passes over the eye and loses itself above the

ear-coverts. Under plumage white, the sides of the breast clothed by cinereous feathers

with small brown centres. My Lake-Baikal example also has the sides of the breast

similarly marked, only that the rufous is mixed with the cinereous. The middle toe.

including the nail, nearly measures a full inch.

Pallas altered his first title, rujicollis (which Gmelin and Latham adopted), to salina.

SCOLOPACIN^.

Gallinago, Leach.

187. Gallinago scolopacina.

Scolopax gallinago, Linn. S. N. i. p. 2-14, no. 7 (1766).

Gallinago scolopacina, Bonap. Compt. Rend, xliii. p. 379 (1856).

Ilab. Luzon ; feet yellowish ; nails grey {Meyer).

Two examples of this species of Snipe
(
6 fide Meyer) were procured by Dr. A. B.

Meyer on the 7th of February at Laguna de Bai.

188. Gallinago megala.

Gallinago megala, Swinhoe, Ibis, 1861, p. 343, no. 118, " Amoy."

Scolopax {Spilura) stenura, Temm., apud Radde, Reisen im Siiden von Ost-Sibir. ii. p. 334, no. 208,

pi. xiii. f. 1,2,3 (1863).

Scolopax heterura, Cab. J. f. O. 1866, p. 28, no. 163, " Luzon " [minime Hodgson), descr. nulla.

Gallinago heterocerca, Cab. op. cit. 1870, p. 235, descr. princeps ; id. op. cit. 1872, p. 317.

Scolopax heterocerca (Cab.), Taczanowski, J. f. O. 1870, p. 311, no. 17.

"Gallinago megala, Swinboe," O. Finsch, Verb, zool.-bot. Ges. Wien, 1872, p. 267 (sub G. stenura).

Ilab. Luzon {Jagor).

Rhynch^a, Cuvier.

189. EHYNCK.EA CAPENSIS.

Gallinago capitis bonce spei, Brisson, Orn. vi. suppl. p. 141.

Scolopax cfipensis, Linn. S. N. i. p. 246, no. 14 (1766), ex Brisson; O. Fiiiscli k Hartl. Viig.

Ost-Afi-ikas, p. 774.

Rhynchaa variegata, Vieill., Scblegel, Mus. Pays-Bas, Scolopaces, j). 16.

Rhynchaa, sp.? v. Martens, J. f. O. 1866, p. 28, no. 162.

Hah. Philippines (Cuminff).

Several examples obtained by Cuming in the Philippines are contained in the Leyden

Museum.
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Grvs, sp., V. Martens, J. f. O. 1866, p. 27, no. 148.

If we may rely on Camel, and also on Buzeta, the Philippines are inhabited by

members of both the Ciconiidje and the Gruidee. No other author has confirmed the

statement (cf. v. Martens, I. c).

AEDEIDiE.

Aedein^.

Aedea, Linnaeus.

190. Aedea puepueea.

Ardea purpurea, Linn. S. N. i. p. 236, no. 10 (1766).

A)-dea purpurea, var. mani/lensis, Meycn, Nov. Act. Ac. C. L.C. Nat. Cur. xvi. suppl. prim. p. 102,

"Manilla" (1834).

Hab. Manilla {Meyen).

Separated from the European species by Meyen, chiefly on account of its greater

size.

Ardea longicollis, Meyen, Nov. Act. Ac. C. L.C. Nat. Cur. xvi. suppl. prim. p. 104,

" Philippines " (1834), has never been identified. If not a distinct species, it probably

belongs to one of the races of Ardea alba, not to //. garzetta, as assigned by Mr. G.

R. Gray in the Hand-list, no. 1013.

Ardetta, G. E. Gray.

191. Ardetta plavicollis.

Yellow-necked Heron, Latham, Synop. Suppl. p. 239, no. 82, " India, Oude."

Ardea flavicollis, hath. lud. Om. ii. p. 701, no. 87 (1790), ex Latli. ; Gray & Hardw. 111. Ind. Zool.i.

pi. 66. fig. 2; Jerd. 111. Ind. Orn. pi. 16; Wagler, Syst. Av. p. 180, no. 16; Horsf. Tr. Linn.

See. xiii. p. 189, "Java;" Bp. Consp. ii. p. 131, "Ind. continent;" Gould, Birds Austral.,

8vo, ii. p. 315, " Australia."

Ardea nigra, Vieill. N. Diet. xiv. p. 417, " Bengal " (1817)

.

Ardea bilineata, Cuv. Mus. Paris.; Pucher. Rev. et Mag. Zool. 1851, p. 374, "Java;" Bp. torn. cit.

p. 132, " Malasia, Java, Sumatra ;" v. Martens, J. f. O. 1866, p. 28, " Philippines."

Ardea picta, Eaffles, Tr. Linn. Soc. xiii. p. 326, " Sumatra" (1821).

Ardea australis, Cuv. Mus. Paris. ; Puclier. torn. cit. p. 375 (juv.), " Australia."

Ardetta ffouldi, Bp. torn. cit. p. 132, "Australia" (1857).

Ardea flavicollis australis, Schlegel, Mus. Pays-Bas, Ardea, p. 46, "Australia."

Dr. von Martens [1. c.) identified a species of Heron, contained in the Military library

at Manilla, with Ardea bilineata, Cuv. This title Pucheran has shown (I. c.) to have

been bestowed on Javan examples of a species identical with the Indian Yellow-necked

Heron.
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192. Ardetta cinnamomea.

Cinnamon Heron, Lath. Gen. Synop. iii. pt. 1, p. 77 , no. 43, " Cliitia."

Ardea cinnamomea, Gm. S.N. i. p. 643, no. 73 (1788), ex Lath.; Schlegel, Mus. Pays-Bas, Ardem,

p. 40; V. Martens, J. f. O. 1866, p. 28, no. 154.

Hah. Philippines {Schlegel, v. Martens).

193. Aedetta sinensis.

Chinese Heron, Latham, Gen. Synop. iii. pt. 1, p. 99, no. 73, "China."

Ardea sinensis, Gm. S. N. i. p. 643 (1788), ex Lath. ; Walden, Tr. Zool. Soc. viii. p. 99 ; Schlegel,

Mus. Pays-Bas, Ardem, p. 40, "Philippines."

Hob. Philippines {Schlegel).

BuBULCUS, Pucheran.

194. BUBULCUS coeomanda.

Le Crabier de Coromandel, BufFon, Hist. Nat. vii. p. 393; D'Auhenton, PI. Enl. 910.

Cancroma coromanda, Bodd. Tab!. PL Enl. p. 54 (1783), ex D'Aubent. ; v. Martens, J. f. O. 1866,

p. 27, " Luzon ;" Schlegel, Mus. Pays-Bas, Ardea, p. 30.

Hab. Luzon {Jagor).

Heeodias, Boie.

195. Heeodias garzetta.

Ardea garzetta, Linn. S. N. i. p. 237, no. 13 (1766) ; v. Martens, J. £. O. 1866, p. 27, no. 151,

" Luzon ;" Schlegel, Mus. Pays-Bas, ArdecB, p. 15, " Philippines."

Ardea nigripes, Temm. Man. d'Om. 2nd ed. pt. iv. p. 376, " FArchipel des Indes" (1840).

Ardea candidissima, Gm., Kittlitz, Liitke, Voy. (Postals) iii. p. 337, " Manilla," nee Gm.

Hab. Luzon {Jagor).

196. Heeodus inteemedia.

Ardea intermedia, Wagler, Isis, 1829, p. 659, "Java;" Schlegel, Mus. Pays-Bas, Ardea, p. 20.

A Philippine example in the Leyden Museum is thus identified by Professor Schlegel.

BUTOEIDES, Blyth.

197. BUTOEIDES javanica.

Ardea javanica, Horsf. Tr. Lkm. Soc. xiii. p. 190, " Java" (1820) ; Schlegel, Mus. Pays-Bas, Ar-

dea, p. 43; V. Martens, J. f. O. 1866, p. 27; Walden, Tr. Zool. Soc. viii. p. 100; Finsch &

Hartl. Faun. Central-Polynes. p. 207 ; Walden & Layard, Ibis, 1872, p. 105, " Negros."

Hah. Philippines {Schlegel) ; Luzon {Jagor) ; Negros {L. C. Layard).

VOL. 15.

—

pabt II. Apil, 1875. 2 i
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BOTAURIN^.

Nycticorax, Stephens.

198. * Nycticorax MANiLLENSis.

Nycticorax manillensis , Vigors, P. Z. S. 1831, p. 98, " neighbourhood of Manilla;" Fraser, Zool.

Typica, pi. 66 ; Bp. Consp. ii. p. 140, " Philippines ;" v. Martens, J. f. O. 1866, p. 28, " Isl. of

Samar;" Schlegel, Mus. Pays-Bas,^rc?e«,p. 60, "Lufon;" G. R. Gray, Hand-List, no. 10173,

" Philippines."

"Ardea caledonica, Forster," Meyen, Nov. Ac. C. L.C. Nat. Cur. xvi. suppl. prim. p. 103, "Ma-

nilla," nee Forster; v. Martens, torn. cit. no. 158.

Hah. Manilla {Lindsay).

Professor Schlegel {I. c.) unites Nycticorax crassirostris, Vigors (Voy. Blossom, Zool.

p. 27, " Bonin isl." \'&o'd),vf\th.N. manillensis. According to Vigors, it only differs

from N. caledonicus in the shape of the bill and its colour, and in the wing being

an inch shorter. "With N. manillensis he makes no comparison. This last does appear

to differ from N. caledonicus ; but as the type of N. crassirostris is no longer contained

in the British Museum, although enumerated in the Hand-list as being extant, I am

unable to confirm Professor Schlegel's opinion.

199. Nycticorax griseus.

Ardea grisea, Linn. S. N. 1. p. 239, av. juv. (1766).

nycticorax, Linn. torn. cit. p. 235 ; Meyen, Nov. Act. Ac. C. L.C. Nat. Cm-, xvi. suppl. prim.

p. 104, "Manilla;" v. Martens, J. f. O. 1866, p. 28, "Taalsee."

Hab. Manilla {Meyen).

Goesachius, Bonaparte.

200. GORSACHIUS MELANOLOPHUS.

Ardea melanolopha, Raffles, Tr. Linn. Soc. xiii. p. 326, adult, " Sumatra " (1821) ; Layard, Ann. &
Mag. Nat. Hist. 1854, 2nd ser. vol. xiv. p. 114, "Ceylon;" Blyth, Ibis, 1865, p. 38; op. cit.

1867, pp. 173, 309 ; Swinhoe, P. Z. S. 1871, p. 413 ; Holdsworth, P. Z. S. 1872, p. 478,

" Ceylon."

Nycticorax limnophilax, Temm. PI. Col. 581,/MW., "Java" (1835); Bp. Consp. ii. p. 156; Schlegel,

Mus. Pays-Bas, Ardete, p. 55, " Philippines, Bangka, Java."

Gorsachius goisagi, Temm., Bp. Consp. ii. p. 138, no. 122 (at/wft, Mus. Paris) ; Swinhoe, Ibis, 1865,

p. 358 ; op. cit. 1866, pp. 123, 403.

Tigrisonia limnicola, Reichenb. Syat. Av. p. 16 (1852).

typus, Pucheran, Bp. I. c.

Ardea {Botaiirus) philippensis, Gm., apud v. Martens, J. f. O. 1866, p. 28, no. 155 {nee Gm.).
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1 Nycticorax goisagi, Temm. PI. Col. 582, adult, "Japan" (1835); Faun. Japon. p. 116, pi. 70:

Bp. Consp. ii. p. 138, no. 122, juv. ex Japan; Sclilegel, Mus. Pays-Bas, Ard,ea, p. 54.

? Gorsachius melanolophus (Raffles), G. R. Gray, Hand-list, no. 10177, "Japan."

It is still a matter of some doubt whether the species of the genus Gorsachius which

occurs in Ceylon, Tenasserim, the Sunda islands, the Malayan peninsula, and the

Philippines (Ardea melanolo]}ha, Eaffles) is the same as that which inhabits Japan

{Nycticorax goisagi, Temm.). Professor Schlegel {I. c.) keeps them distinct, whereas Mr.

Swinhoe, in his last list of the Birds of China (Z. c), unites them. Professor Schlegel's

matei'ials for comparison consisted of four Japanese individuals, two from Java, one from

Bangka, and one from the Philippines, while Mr. Swinhoe appears to have obtained his

in Formosa only. The most marked diiferential character possessed by G. melanolophus

is its black crown and long black crest, each plume in the immature bird (Nycticorax

limnopMlax, Temm.) having a bold subterminal white irregular mark. In no authentic

Japanese indinduals do the crown and crest seem to be black; in the adult

they are of a rich purple chestnut. Prince Bonaparte {I. c.) described two indivi-

duals: one, contained in the Paris Museum, having a black crest, he noted as the

adult ; the other, with the head and nape bright chestnut, as the young. They are both

stated to be " ex Japan, nee inss. Philippensibus." They are certainly examples of adult

birds ; for the immature plumage of the Archepelagic, the Formosan, and the Japanese

races have been fully described. The type of Ardea melanolopha is described by Sir

Stamford Raffles (I.e.) as possessing a black crests Mr. Blyth (Ibis,1865, p.38) mentions

that he has seen A. melanolo])ha from Malacca, Arakan, Ceylon, and the Philippines,

that the adult is similar to G. goisagi, but has a long black-crested pileus at all ages,

while G. goisagi from Japan has no black on the crest at any age. This opinion Mr.

Blyth subsequently modified [o]). cit. 1867, p. 173), in consequence of some obsers'ations

of Mr. Swinhoe {op. cit. 1866, p. 403) on the seasonal changes of the crest-feathers,

based on two adult specimens sent from Formosa. Mr. Swinhoe speaks positively of

the black crest being present in the summer dress, and adds :
—" In winter the crest

seems to fall, leaving the head smooth and plain chestnut, instead of being capped and

crested with cinereous-black plumes." A valuable and detailed account given by Mr.

Swinhoe [torn. cit. p. 123) of the Formosan species when young (nearly full-grown)

agrees with the Archipelagic bird at a similar age. This state of plumage is not found,

or at least has not been described as occurring, in the Japan species [cf. Faun. Jap.

pi. 70, immat., and Mus. Pays-Bas, I. c). The facts known, bearmg on the phases of

plumage peculiar to the Japanese and the South-Asiatic races, induce me to hesitate

before adopting Mr. Swinhoe's views. As a fact, the Malayan species {G. melanolophus)

' Mr. Blyth (I. c.) considers that A. melanohpha, Raffles, is the young ; but Sir Stamford's description agrees

best with the adult plumage.

2i2
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wears the full chestnut plumage and the long black crest in winter ; for I possess speci-

mens, obtained by the late Mr. Maingay at Malacca in December, in that dress.

Again, the Japanese, although said not to possess a black crest, does wear a long purple-

chestnut crest ; for so it is described by Temminck (I. c.) ; and a Nagasaki example

(7nus. nostr.) has a full chestnut-coloured crest. The only Japanese example in the

British Museum wears the same plumage.

The bill in all the Malaccan examples I have examined is longer and straighter than

in that of the Nagasaki individual above referred to.

The British Museum contains a Philippine example in chestnut plumage, with a

black crown and flowing black crest. It is not enumerated in the Hand-list. In the

same work, on the other hand, N. limnophilax, Temm., is entered as a separate species

(No. 10164), from the Philippines, but not as being represented in the Museum.

Dr. V. Martens {I. c.) described a species of Botaurus which he had observed in the

Military Library at Mandla, and identified it with Ardea phiUjjpensis, Gm. His short

account agrees best with G. goisagi ; for he says nothing about a black crest ; and this

negative evidence favours the hypothesis that G. melanolophus = G. goisagi.

Ardea philippensis, Gm., is generally considered to be the same as A. undulata,

Gm. S. N. i. p. 637, no. 54. Brisson first described the individual (Orn. v. p. 474,

no. 38) on which Gmelin bestowed the title of A. philijrpensis. The type, according to

Brisson, was sent from the Philippines to M. Aubrey. The description of the plumage,

given in great detail, does not tally as well with G. melanolophus, or G. goisagi, as with

the American species, while the dimensions are much too small. Buff'on, also, who

(Hist. Nat. Ois. vii. p. 395) entitled it " le petit Crabier," mentions that it is even

smaller than " le Blongios " (Ardetta ininuta). Prince Bonaparte's identification of A.

philippensis, Gm., with A. undulata, Gm. (Consp. ii. p. 138), in which he is con-

firmed by Professor Schlegel (Mus. Pays-Bas, Ardece, p. 56), appears therefore, on the

whole, to be well founded. In Mr. Gray's Hand-list, no. 10154, it is treated as a

distinct Phihppine species, under the title oi Zehrilus pumilus (Bodd.).

Two species of Spoonbills were described by Sonnerat as inhabiting the island of

Luzon, namely :

—

La Spatule hlanche de Tisle de Lugon, Sonn. Voy. Nouv. Guin. p. 89, pi. 51.

Platalea alba. Scop. Del. Fl. Faun. Insubr. ii. p. 92, no. 75 (1786), ex Sonn.

Platalea leucorodia, var. j3, Gm. S. N. i, p. 614, ex Sonn.,

and

La Spatule huppee de lisle de Lugon, Sonn. torn. cit. p. 90, pi. 52.

Platalea cristata, Scop. torn. cit. p. 92, no. 76, ex Sonn.

Platalea leucorodia, var. -y, Gm. I. c, ex Sonn.
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Platalea tenuirostris, Temm. Man. d'Orn., 2nd edit. p. ciii (1820)', ex Sonn. pis. 51,

52 ; Handboek der Eur. Vog. (Dutch tr.) p. cxxxiv (1824), ex Sonn.

Platalea luzoniensis, Bp. Consp.^ ii. p. 148, no. 6 (1857), ex Sonn. pis. 51, 52 ; v.

Martens, J. f. O. 1866, p. 27, no. 149.

The first is evidently the young of the second species ; and if the Philippine habitat

assigned to them by Sonnerat is incorrect, the types were in all probability obtained by
him either at Madagascar, at the Mauritius {PL telfairi. Vigors, P. Z. S. 1830-31, p. 41),

or in Southern Africa {PI. chlororhyncha, Drapiez, Diet. CI. d'Hist. Nat. xv. p. 531, 1829

;

PI. nudifrons, Cuv. Mus. Paris. ; Pucher. Rev. et Mag. Zool. 1851, p. 376,—titles founded

on individuals generally admitted to belong to one and the same species). Sonnerat's

description of his two species is very meagre ; but the bill of the first is described as

reddish brown, and the feet as being yellow inclining to red. The bill of the second

(the adult, crested bird) is stated to be of a ruddy grey {gris roux), the edges being red,

and the legs of a light but dull red {rouge claire et terne). These characters being

only found in PI. chlororhyncha, and as no species of Spoonbill has, since Sonnerat

wrote, been recorded as inhabiting the Philippines or, indeed, any of the islands of the

Malay archipelago, we may with much certainty adopt Professor Schlegel's decided

opinion that Sonnerat described from individuals belonging to the African species {cf.

Schlegel, Mus. Pays-Bas, Ciconidce, PI. chlororhyncha, p. 22).

Buflbn (Hist. Nat. vii. p. 456) considered Sonnerat's two birds to represent one

species not difiering from PI. leiicorodia. But if it be conceded that Sonnerat described

from either Mauritius, Madagascar, or African individuals, Scopoli's specific title alba

must be adopted for the red-legged Spoonbill. This title Prince Bonaparte {torn. cit.

p. 147) referred to PI. leucorodia, quoting Annus I. Hist. Nat. page 115. No such title

occurs at page 115 ; but under number 115 Scopoli enumerates PI. leucorodia, Linn.,

and, as its chief character, uses the word alba. In the synonymy of PI. leucorodia by

Finsch and Hartlaub (Vog. Ost-Afrikas, p. 715) this reference of Bonaparte's has been

accepted without examination and the number misquoted. The same error reappears

in Heuglin (Orn. Nordost-Afrikas, p. 1122).

' Kot 1816, as quoted by Bonaparte, torn. cit. p. 148, no. 5, a misprint copied by Dr. 0. Finsch, Tog. Ost-

Afrikas, p. 718, and by von Heuglin, Orn. Nordost-Afrikas, p. 1126, who adds " premiere edition."'

' A title established by the Prince, although attributed by him to Scopoli.
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ANSERES.

ANATID^.

Anatin^.

QuERQUEDULA, Stephens.

201. *QUEEQUEDULA MULTICOLOR.

La petite Sarcelle de I'isle de Luqon, Sonn. Voy. Nouv. Guin. p. 91, pi. 55.

Sterna multicolor, Scopoli, Del. Fl. Faun. Insubr. ii. p. 92, no. 74 (1786), ex Sonn.

Anas manillensis, Gm. S. N. i. p. 533, no. 91 (1788), ex Sonn.; Eyton, Monogr. Anatidje, p. 135.

Mr. Eyton {I. c), without hesitation, identifies Manilla (1) examples in Lord Derby's

collection and his own with Sonnerat's Luzon Teal, adding that it is allied to Q. formosa.

Professor Schlegel (Mus. Pays-Bas, Anseres, p. 77) identifies, with doubt, Sonnerat's

species with the Australian Nettapus imlchellus, Gould.

Anas, Linnaeus.

202. *Anas luzonica.

Anas luzonica, Fraser, P. Z. S. 1839, p. 113, " Luzon;" Zool. Typica, pi. 67; v. Martens, J. f. O.

1866, p. 30, no. 189.

Hob. Luzon [Cuming, Jagor).

Anas boschas is stated by Dr. Pickering (Cassin, Un. St. Expl. Exped. p. 340} to be

raised in immense numbers at the Philippine Islands, but to be undoubtedly of Malay

introduction. I do not, therefore, enumerate it as an indigenous species ; but there is

no good reason to doubt the probability of its being also a wild winter Duck in the

Archipelago.

Dendeocygna, Swainson.

203. Dendeocygna vagans.

Dendrocygna vagans,'E,jion,M.^.; Fraser, Zool. Typica, pi. 68, " Manilla " (1849); Walden, Tr.

Zool. Soc. viii. p. 102; v. Martens, J. f. O. 1866, p. 30, no. 190; v. Pelzeln, Reise 'Novara,'

Vog. p. 137.

Hob. Manilla {Cuming) ; island of Samar {Jagor).
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Anserine.

Nettapus, Brandt.

204, Nettapus coromandelianus.

La Sarcelle de Coromandel, Buffon, Hist. Nat. Ois. ix. p. 274, "Cote de Coromandel ;" D'Aubent.

PL EnL 549, 550.

Anas coromandeliana, Gm. S. N. i. p. 522, no. 90 (1788), ex Buffon; v. Pelzeln, Reise 'Novara,'

Vogel, p. 136.

Hah. Luzon (Laguna de Bai), June 20th (Zelebor).

PROCELLARIIDiE.

Pkocellariin^.

PuPFiNUS, Brisson.

205. PUFFINUS leucomelas.

Procellaria leucomelas, Temm. PL CoL 587, "Japan" (1836); Temm. & ScMegel, Faun. Japonica,

Aves, p. 131, pi. 85; G. R. Gray, List. Br. Mns. Anseres, p. 160, "Cataguan" (184,4).

Hah. Cataguan (Cuming).

LARID^.

Larin^.

Larus, Linnseus.

206. Larus, sp.

"Larus ridibundus, Linn.," v. Martens, J. f. O. 1866, p. 30, no. 184.

Dr. V. Martens (I. c.) mentions having observed the Laughing Gull, during the month

of May, common on the Passig river; and one or more examples, obtained at Manilla

by Jagor, are stated to be preserved in the Berlin Museum. The species occurs rarely

as a winter visitant in South China (Swinhoe, P. Z. S. 1871, p. 421) ; and the above

identification requires confirmation.

A species oi Lestris (L. hardyi, Bp. Compt. Rend. xlii. p. 770, 1856) has the Philip-

pines among other localities assigned to it in the Hand-list, no. 10939. Its right to

rank as a distinct species is denied by Professor Schlegel {cf. Bp. o]}. cit. xliii.

p. 644) ; and its sole claim to be included within the Philippine range rests on the fact

of an example, contained in the Berlin Museum, having been captured in mid ocean

between the Sandwich and Philippiae Islands. In the Leyden Museum, at the time
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Bonaparte wi-ote, it was labelled Lestris parasiticus^ ex Malasia, Boie; and in the

Berlin Museum (example above referred to) Lestris crepidata, Cabanis.

Sternin^.

Htdrochelidon, Boie.

207. Htdrochelidon leucopaeeia.

Sterna leucopareia, Natterer, Temm. Man. d'Om. 2nd ed. ii. p. 746 (1820) ; Walden, Tr. Zool. Soc.

vii. p. 103.

llab. Luzon. February. Bill grey-black ; feet coral-red ; nails black (Meyer).

The example thus labelled has the bill and feet dark carmine in the dried skin.

208. Htdrochelidon, sp.

Sterna (Hydrochelidon) fluviatilis, Gould?, v. Martens, J. f. O. 1866, p. 30, no. 186.

Dr. V. Martens [l. c.) mentions having seen a Tern very abundant on the Passig river

and in the Bay of Manilla, which he identifies, with doubt, as above. Examples are

noted by him as being preserved in the Berlin Museum.

Sterna brachyura, v. Kittlitz, Voy. Liitke (Postels), iii. p. 327, sine descr., " Manilla,"

has not since been recognized.

Ontchoprion, Wagler.

209. Ontchoprion an^sthetus.

L'Hirondelle de mer de I'isle de Panay, Sonn. Voy. Nouv. Guin. p. 125, pi. 84.

Sterna anmthetus, Scopoli, Del. Fl. Faun. Insubr. ii. p. 92, no. 72 (1786), ex Sonn.

Panayan Tern, Lath. Synop. iii. pt. 2, p. 363, no. 15, ex Sonn.

Sterna panayensis, Gm. S. N. i. p. 607, no. 16 (1788), ex Lath.

Sterna panaya, Lath. Ind. Om. ii. p. 808, no. 16 (1790), ex Gm.; Finsch & Hartl, Orn. Central-

polyn. p. 228 ; Vogl. Ost-Afrik. p. 833.

Hab. Panay {Sonnerat).

. Angus, Leach. ;

210. Anotjs stolidus ?

Sterna stolida, Linn. S. N. i. p. 227, no. 1 (1766).

Le petit Fouquet des Philippines, Sonn. Voy. Nouv. Guin. p. 125, pi. 85.

Sterna pileata, Scopoli, Del. Fl. Faun. Insubr. ii. p. 92, no. 73 (1786), ex Sonn.

Sterna philippina. Lath. Ind. Om. ii. p. 805, no. 7 (1790), ex Sonn.

Sonnerat's description differs somewhat from A. stolidus ; and until Philippine ex-

amples can be compared, the question of identity must remain in doubt.
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PODICIPID^.

PoDiCEPS, Latham.

211. * PODICEPS PHILIPPENSIS.

Le Castagneux des Philippines, Buffon, Hist. Nat. Ois. viii. p. 246 ; D'Aubenton, PL Enl. 945 ;

Temm. Man. d'Om. ii. p. 729.

Colymbm minor, var. /3, Gm. S. N. i. p. 591, no. 20, es Buffon.

Colymbus joAz'/i/j/jensw, Bonnaterre, EncycL i. p. 58, pL 46. f. 3 (1823), ex Buffon; v. Martens,

J. f. O. 1866, p. 31, no. 192.

Hob. Luzon {Jagor).

Messrs. Finsch and Hartlaub (Ost-xlfrik. iv. 812) unite the Asiatic species of Little

Grebe with European P. minor. BufFon {I. c.) states that the Philippine species is

distinct. Temminck
(J.

c.) is of the same opinion ; and Dr. v. Martens, who has had

opportunities of comparing Jagor's Philippine example in the Berlin Museum, enumerates

the Philippine Dabchick under Bonnaterre's title.

PELECANID^.

Pelecanin^.

Pelecanus, Linnaeus.

212. Pelecanus eoseus.

Le Pelican rose de I'isle de Luqpn, Sonnerat, Voy. Nouv. Guin. p. 91, pi. 54, adult.

Pelecanus roseus, Gm. S. N. i. p. 570, no. 9 (1788), ex Sonn. ; Donndorff, Zool. Beytr. vol. il. pt. 1,

p. 848, no. 9 (1794), ex Gm.

Le Pelican hrun de I'isle de Luqon, Sonn. loc. cit. pi. 53, juv.'

Pelecanus manillensis, Gm. op. cit. p. 571, no. 11 (1788), ex Sonn.

1 Pelecanus javanieus, Horsf. Tr. Linn. Soc. xiii. p. 197, "Java" (1820).

P. manillensis, Gm., and P. roseus, Gm., have been regarded by most authors, and

latterly by Mr. Elliot in his useful Monograph of the genus (P. Z. S. 1869, p. 583), as

belonging to P. philip;pensis, Gm. A reference to Sonnerat's plate 54, and his descrip-

tion of the Pelican there figured, however, leaves it almost certain that he intended to

represent a diflerent species. This was also the view maintained by Dr. Jerdon (Birds

Ind. iii. pp. 858, 859), who identified the Lesser White Pelican of India with P. roseus,

Gm. Until Luzon examples can be examined, the question must remain in doubt.

Sonnerat's 53rd plate appears to represent the immature plumage.

' Scopoli omitted to bestow a Latin title on either of the two Pelicans figured by Sonnerat.

VOL. IX.—PART n. A2}ril, 187b. 2 k
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213. Pelecanus philippinbnsis.

Onocrotalus philippinensis, Brisson, Om. vi. p. 527, no. 3, " LU9011."

Pekcanvs philippinensis, Gm. S. N. i. p. 571, no. 13 (1788), ex Brisson; Bp. Compt. Rend, xliii.

p. 574; Sclater, P.Z. S. 1868, p. 368; op. cit. 1871, p. 633.

Pelecanus rufescens, Gm. (partim) ; Lichtenst. Abhandl. Akad. Wissensch. Berl. 1838, p. 439

(partim) ; EUiot, P. Z. S. 1869, p. 583 (partim) ; G. E. Gray, Hand-list, no. 11155 (partim).

Originally described from an example obtained in Luzon and sent to M. Aubrey at

Paris.

Although Lichtenstein, Schlegel, Elliot, and G. R. Gray unite this Pelican with P.

rufescens, the view adopted by Bonaparte, Sclater, Barboza du Bocage, and Finsch &
Hartlaub, that the African bird belongs to a distinct species, is most in accordance with

the known facts,

SULARIN^.

Dtspobtjs, lUiger.

214. Dysporus sula.

Pelecanus sula, Linn. S. N. i. p. 318, no. 7 (1766) ; Walden, Tr. Zool. Soc. viii. p. 106, no. 191.

Sula fiber (Linn.), G. E. Gray, List Br. Mus. Anseres, p. 183, "Mindanao" (1844).

Hob. Mindanao {Cuming).

lib. Dysporus piscator.

Pelecanus piscator, Linn. Amoen. Acad. iv. p. 339, no. 8 (1759) ; S. N. i. p. 317, no. 6 (1766)

;

Cassin, Un. St. Expl. Exped. 2nd edit. Omith. p. 365 ; Finsch & Hartl. Faun. Centralpolyn.

p. 255.

Hah. Philippines {Pickering).

Graculin^.

PnALACROCORAX, Brisson.

216. Phalacrocorax, sp.

Carbo sinensis, Shaw, v. Martens, J. f. O. 1866, p. 39, no. 180.

A species of Cormorant, " einfarbig schwarz," observed by Dr. v. Martens in the

Military Library at Manilla, is identified by him with Pelecanus sinensis, Shaw and

Nodder (Nat. Misc. vol. xiii., pi. b2^,juv., "China").

217. Phalacrocorax, sp.

Carbo lucidus, Lichtenstein, v. Martens, J. f. O. 1866, p. 30, no. 181.
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An example from Manilla, preserved in the Berlin Museum, is identified by Dr. v.

Martens (I. c.) with the well-known African Ph. lucidus, a species unknown in Asia and

its islands.

PLOTID^.

Plotus, LinuiBus.

218. Plotus melanogaster.

Anhinga melanogaster, Forster, Zool. Ind. p. 23, pi. xii., " Java, Ceylon " (1781) ; Walden, Tr. Zool.

Soc. viii. p. 106 ; v. Martens, J. f . O. 1866, p. 30, no. 183 ; Walden & Layard, Ibis, 18/2,

p. 96, "Negros."

Plotus nova-hollandix, Gould, v. Pelzeln, Reise der ' Novara,' Vogel, p. 156.

Hab. Luzon, April [Meyer) ; Negros {L. C. Layard).

DESCRIPTION OF THE PLATES.

PLATE XXIII.

Map of the Philippine Archipelago,

PLATE XXIV.

Limnaetus philippensis, p. 141. From a specimen in the Norwich Museum.

PLATE XXV.

Fig. I. Ninox phili])pensis, p. 144. From a specimen in Lord Walden's collection.

Fig. 2. Pseudoptynx ])hilippensis, p. 144. From a specimen in the British Museum.

Fig. 3. Lempijius megalotis, p. 145. From a specimen in the British Museum.

PLATE XXVI.
Fig. 1. Merops bicolor, p. 150. | . • t i isr u > n n *•°

„ ,, ^r-, f From specimens m Lord Walden s Collection.
Fig. 2. Merops sumatraniis, p. 151.)

PLATE XXVII.

C'ranorrJiinus leucocephalus, p. 165.

Fig. 1, young male ; fig. 2, female, not quite adult. Specimens in the British Museum.
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PLATE XXVIII.

Fenelopides panini, p. 166, Fig. 1 d, 2 S. From specimens in Lord Walden's

collection.

PLATE XXIX.

Fig. 1. Lanius lucionensis, p. 171. From a specimen in Lord Walden's collection.

Fig. 2. Pseudolalage melanoleuca, p.l78. From a specimen in the British Museum.

PLATE XXX.
Fig. 1. Graucalus striatus, p. 175. ) _, . • t jixr u > n i-°

_ } From specimens m Lord Waldens collection.
Fig. 2. Vohodvora ccerulescens, p. 178.)

PLATE XXXI.
Fig. 1. Dicrurns balicassius, v). 180. ] .^ . • t j-mru > ^^ 4.-°

. . „„ f
From specimens in Lord Waldens collection.

Fig. 2. Hyloterpe phili]ppinensis, p. 179.)

PLATE XXXII.

Fig. 1. Philentoma ciianiceps, p. 182.
j ^ . • t j inr u > n *.-" ^ .,-..-.- \ From specimens in Lord Walden s collection.

Fig. 2. Ixus urostictus^, p. 191. )

PLATE XXXIII.
Fig 1. Copsychus mindanensis, p. 194.
_,. „ . . ,. r,o-i I

From specimens in Lord Walden's collection.
Jtig. z. Amanrorms ohvacea, p. Z61. )

PLATE XXXIV.
Fig. 1. Leucotreron aironieri, -p. 213. I _, . • t jturu > n i.-° ^, ,

^
, . „, . f From specimens in Lord Waldens collection.

Fig. 2. Phaootreron ametkysttna, p. 214.)

' Written Pycnonolus urosticius on the Plate.
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APPENDIX.

Containing Index of Philippine species and a Table sliowing their Geographical distributionK

Species,
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Species.
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Species.
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Species.
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III. On DiNOENis (Part XX.) : cooitaining a Restoration of the Skeleton of Cnemiornis

calcitrans, Ow., with remarks on its affinities in the Lamellirostral group. By
Professor Owen, F.B.S., F.Z.S., &c.

Read December 2na, 1873.

[Plates XXXV. to XXXIX.]

§ 1. Introduction.

In a preceding Memoir ' this genus of the extinct flightless birds of New Zealand was

founded upon portions of the skeleton, including some vertebrae of the neck ^, the pelvis^

portions of the sternum ^ indicative of the rudimental state of the keel and consequent

incapacity of the bird for flight, a femur ^, a tibia", a metatarsus', and a humerus*

described as belonging " to some such flightless bird," and provisionally referred to the

species represented by the first-named bones ^.

The resemblance of the tibia in certain characters to that of a natatorial bird

{Colymbus) was pointed out; but there were other features of the bone which checked

the choice of the family. The minor degree of inward extension of the inner distal

condyle {torn. cit. pi. 66. fig. I, a), as compared with that characteristic of Anatidw—
still more the out-springing of the innear trochlear joint at the distal end of the meta-

tarsus (torn. cit. pi. 67. fig. 1, ii, and fig. 3, iv) below the level of the interval between

the other two trochleae, instead of the inner trochlea rising from a higher level than the

origin of the other two trochlese, together with the absence of any backward production

of the innear trochlea beyond the plane reached by the other two trochleae, were

characters which, in the then (1865) inability to extend my comparisons of these bones

with their homologues in the Anatidae, so as to include the rare Australian form

Cereo2)sis, counselled reticence as to positive statement of the Anserine afiinities of

Cnemiornis, the cranial grounds for determining the family affinities of the genus being

wanting.

These grounds have now been supplied by an esteemed and accomplished corre-

spondent, James Hector, M.D., F.R.S., Government Geologist of the province of Wel-

lington, New Zealand, from whom, in September last, I received outline figures and

brief notes of Cnemiornis in addition to those given in my first Memoir (torn, cit.), or

' " On Dinornis" (Part S.) &c., Trans. Zool. Soc. vol. v. p. 395.

' lb. pi. 63. figs. 1-4, pi. 64. figs. 1 & 2. = PI. 64. figs. 5, 6, 7. * PI. 63. figs. 5, 6, 7, 8.

' lb. pi. 6.5. figs. 1 & 2. ' lb. pi. 66. figs. 1-5. ' lb. pi. 67. figs. 1-4.

' lb. pi. 66. figs. 7-10. ' lb. p. 396.

VOL. IX.—PART in. May, 187b. 2 m
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in a more perfect state than were some of those bones—as, e. g., the sternum and pelvis

therein described and represented. The most instructive additional bones of this second

series were an almost entire skull and a humerus, the latter showing that the bone

referred to Cnemiornis in the description of pi. Ixiv. {torn, cit.) must have belonged

to some other, apparently similar-sized, flightless bird, which I deem to have been

probably an A])tornis, inasmuch as a few bones referable to that genus were included in

the collection sent to me in 1864 from Timaru. For this instructive accession to the

evidences of Cnemiornis {toni. cit. p. 395) ornithology is indebted to the Hon. Captain

Fraser, F.R.G.S., who has consigned an account of the cave in which the bones were

discovered to the 'Transactions of the New-Zealand Institute,' vol. v. (1872)'.

The ' Notes ' by Dr. Hector on these remains, now in the Museum of the Wellington

Philosophical Society, have been published in the 'Proceedings of the Zoological

Society of London,' Part I. 1874.

Having since had the opportunity of examining portions of two crania, certain ribs,

humeri, and a metacarpus of other individuals of Cnemiornis, I can testify to the accuracy

of the figures of those bones given by Dr. Hector ; and to bis ' Notes ' my later acqui-

sitions enable me to add descriptions and figures of an ulna and an almost entire coracoid

of Cnemiornis. The more perfect of my two skulls includes also the roof and fore

(lacrymal) ]5art of the orbits, wanting in Dr. Hector's figure : and I believe, therefore,

that a description of these specimens confirming Dr. Hector's demonstration of the

former existence of a very large, not to say gigantic. Anserine bird in New Zealand

will not be unacceptable, inasmuch as in their description comparisons will be made

with the skulls of other Lamellirostrals, more especially of the flightless Duck [Tachy-

eres^ brachypterus, Latham) of Magellan's Strait, and of the Cereopsis cinereus of

A"ustralia. The latter bird is notable among Anserines for the length of its legs and

shortness of its bill ; and it appears to me more terrestrial in its habits than most of its

living congeners.

§ 2. Skull.

The occipital surface of the skull of Cnemiornis is remarkable, in the present com-

parative series, for its breadth, especially at its base, here due to the outward expansion

of the paroccipitals (PI. XXXV. fig. 2, 4, i), in which feature the skull of Tachyeres is

' ' A description of the Eamsclougli Moa-Cave,' p. 102. (This cave is in the interior of the province of

Otago.)

^ The generic name Mieroptenis, applied by Lesson in 183] to the Anas hrachyptera of Latham, was bespoken

by Laoepede, in 1302, for a genus of Fishes. Microptera was applied by Gravenhorst, in the same year, to a

family of pentamerons Coleoptera, and by Eobin, in 1830, to a genus of Diptera. Mkroptenj.v was given by

Hiibner, in 1816, to a genus of Lepidoptera, and by Agassiz, in 1829, to a genus of Fishes. The name above

proposed for a subgenerio type of Anatidje, as well-marked as any of those to which terms indicative of such

distinction have been applied, is derived from raxvfipvs, swift rower, and relates to the characteristic move-

ments of Latham's species in water, which has obtained for it, from navigators, the name of " Steamer Duck."
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more like it than is that of Cereo])sis (ib. fig. 7). It resembles more the latter

Anserine in its complex ossification. Cnemiomis differs from both those genera and

most other Anserines in the greater breadth of the cerebellar prominence (ib. 3)

along the middle of the superoccipital tract, and in its greater slope forward as it rises

from the foramen magnum (compare fig. 1, 3, with fig. 6, 3, PL XXXV.). A narrow

mesial tract slightly projects from the convex prominence in Cnemiomis ; it answers to

the sharper ridge (s) in Cereopsis (ib. fig. 7, s). The foramen magnum has a rela-

tively longer vertical diameter in Cnemiomis than in Cereopsis or Tachyeres. In the

vertical extent of the basioccipital ', beneath the condyle (ib. fig. 7), Cereopsis comes

nearer to Cnemiomis than does Tachyeres. A greater proportion of the parieto-frontal

expansion of the cranium appears in the direct back view of the skull in Cereopsis than

in Cnemiomis—the bi-ain being smaller relatively, and the muscular impressions more

extensive, in the larger extinct Anserine.

The extent of the insertion of the portion of the "longus colli posticus" (Zool.

Trans, iii. p. 283, pi. 32. o**), impressing the sides of the cerebellar protuberance, and

leaving a convex ridge on each side the mid tract, dividing the occipital from the

parietal surface, gives greater breadth to the upper part of the occiput, so defined, in

Cnemiomis than in Cereopsis ; the insertions of the " complexus " {tom. cit. ib. y) leave

the deeper impressions (PI. XXXV. fig. 'i,y y) bounded by the lateral ridges; and these

are more distinct from the " biventer " impressions than in Cereopsis.

The basioccipital protuberances (ib. figs. 2, 4, v) are more developed than in any

known Anserine, though they are well marked in Cereopsis (ib. fig. 7, r) and indicate

great size and power of the " recti capitis laterales " muscles (Zool. Trans, iii. p. 286,

pi. 32. d). In the deep chink-like fossa between the protuberances and the paroccipitals

open the canals giving passage to the hypoglossal and vagal (fig. 2, v) nerves and the

paroccipital foramen (ib. p) (perforating the base of the paroccipital and opening into

the tympanic cavity). The paroccipitals (figs. 1-4, 4), giving insertion to the " trachelo-

paroccipitales " (Trans. Zool. Soc. iii. pi. 34, fig. 1, s), are subcompressed, and do not

descend below the basioccipital protuberances.

The basisphenoidal fossa (PI. XXXV. figs. 4 & 9, 5), the floor of which is formed by

a short triangular lamelliform process, receives on each side a (vascular X) canal from

the tympanic cavity. On each side of the fore part of this fossa the entocarotid canals

(ib. ib. e c) are exposed in Cnemiomis, which converge to terminate at the back part

of the deep " sella." Of these canals there is only a minute indication in Cereopsis.

In advance of them the basisphenoid contracts and develops the pair of pterapophyses

(ib. ib. 5'), here, as in other Anserines, well marked, but sessile ; they are a long ellipse

in shape.

The base of the alisphenoid swells out, external to the entocarotid opening, to

' The " fontancUes " " due to original arrest of ossification between the exoooipital aud mastoid " (Anat. of

Yertehrates, tom. ii. p. 49), are obliterated in both Cnemiomis and Cereopsis.

2m2
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augment the tympanic cavity, with which such " bulla " communicates by an aperture

(PI. XXXV. fig. 1, t a) below the inner articular facet for the tympanic. The tympanic

cavity opens upon the basis cranii by a wider aperture (ib. fig. 4, th), directed outward

and forward as well as downward, of a transversely elliptical form, which seems to be

bisected at a higher level by the process of bone (from the alisphenoid), forming the

inner articular cavity for the .inner division or condyle of the head of the tympanic.

A vacuity divides this from the outer articular cavity, which looks inward and a little

downward.

The prebasal aperture of the tympanic cavity (PI. XXXV. fig. 4, t h) is bounded

behind by the bar of bone extending, as in Cereopsis and Ajjtornis ', from the side

of the basisphenoid (ib. figs. 1 & 4, 6») to the mastoid process (ib. fig. 1, 8'). This bar

bounds the fore part of the lateral opening of the tympanic cavity (ib. figs. 1 & 4, # /).

The inner wall of this cavity is perforated by two openings leading to the pneumatic

cancellous structure of the cranial walls. The paroccipital forms the hinder wall of the

tympanic cavity, and is continuous by the thin plate forming the lower part of the

inner wall of the cavity with the basisphenoidal pier of the vertical " sphenomastoid
"

bar or arch (fig. 1, S'-S').

The sphenoidal tympanic bulla is homologous with that in the Marsupial genus

Peragalea^. Anterior to it opens the foramen ovale (figs. 1 «& 4, e), divided, on

one or both sides, by a slender bar between the issue of the motory and larger

sensory parts of the third division of the trigeminal nerve. Five lines in advance

and mesiad of this is the " foramen rotundum ;" and two lines in advance of this is

the larger elliptic foramen for the optic nerve (ib. fig. 1, lo) and first division of the

trigeminal.

On the inner surface of the cranium the petrosal is impressed above the cribriform

depression, representing the " foramen auditorium internum " by a very deep vertically

elliptical fossa, answering to the "appendicular fossa" in that part of the epen-

cephalic chamber of certain Marsupialia '. The side walls of the epencephalic com-

partment are from 9 lines to 5 lines in thickness, and are occupied by air-cells ; the

walls of the prosencephalic com])artment are thinner, but still with a pneumatic

diploe.

' In the description of the sphenomastoid part of the skull of Aptomis defossor it is stated :

—

" The articulation is close and deep, whereby, with a peculiar suspensory structure, the tympanic is retained

OQ the right side of the present skull, where the surrounding parts of the cavity are entire." The structure is

described as follows :
—" This process " (the mesomastoid) " has contracted a filamentary bony union with the

expanded base of the alisphenoid, the filament passing behind the neck of the tympanic, helping to suspend and

maintain it in situ."—Trans. Zool. Soc. v. (1870) p. 356, pi. 40. fig. 1,8'.

' Perameles lagotis. Art. Marsupialia, Cycl. of Anatomy, vol. iii. p. 274, fig. 96.

' " The petrous bone in the Kangaroo, Koala, and Phalanger, ia impressed above the ' meatus auditorius in-

ternus ' by a deep, smooth, round pit, which lodges the lateral appendage of the cerebellum."—Art. Marsupialia,

ut supra, p. 274. This is the " appendicular fossa ;
" the " floccus " of Ecil is a different part of the cerebellum.
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The greatest breadth of the cranial cavity is at the lateral depressions for the optic

lobes, where it is 1^ inch across; the greatest vertical diameter is li inch ; the length

of the cavity is 1 inch 9 lines ; it is short, therefore, in proportion to its breadth and
height. In the proportion of the mandibular to the cranial part of the skull, Cnemi-

ornis, as is shown in PL XXXV, fig. 1, most nearly resembles Cereopsis (ib. fig. 6)

among Lamellirostrals.

There are no sutural indications of the limits of the parietals. The occipital

surface, which, from its upper slope, appears in the view of the skull given in

PI. XXXV. fig. 0, through its more vertical position in Cereopsis does not there appear
(ib. fig. 8) ; but a parietal trace (ib. ib. 7) is indicated in Cereopsis by the more marked
and definite rise of the "frontal" covering (ib. ib. 11, 11) of the cerebral hemispheres.

This diflference is shown also in thfe profile views (fig. 1, 3-7, Cnemiornis ; and fig. 6, 3-7,

Cereopsis), in PI. XXXV.
The " crotaphyte surface " (ib. fig. 6, t) is small and feebly indicated in Cereopsis ;

the postcrotaphite surface (ib.jic) is better marked. In Cnemiornis both crotaphite

(ib. fig. 1, t) and postcrotaphite (ib. p c) surfaces are better defined by intermuscular

ridges.

The "processes" of the mastoid are limited to that (s') which passes behind the

joint for the tympanic to coalesce with the basisphenoidal extension (5') in Cnemiornis,

as in Cereopsis and Ajitorni^ ; but in Aptornis there is a second, longer and stronger

process of the mastoid, which descends external and anterior to the tympanic articu-

lation \

The postfrontal is a long and strong trihedi-al process, terminating obtusely in

Cnemiornis (PI. XXXV. fig. 1, 12), but extending forward to coalesce with the back-

wardly produced lacrymal in Cereopsis, in which anserine the bony rim of the orbit

is thus completed (ib. fig. 6, 73-12).

The lacrymal is long, and directed backward as well as downward, in Cnemiornis (ib.

fig. 1, 73), but terminates half an inch from the end of the postfrontal, leaving the

lower part of the rim of the orbit incomplete to that extent. The hind part of the base

of the postfrontal is deeply impressed by an oblong fossa (ib. fig. 4,
1
) in Cnemiornis ; and

this fossa is well defined, though less deep, in Cereopsis.

The upper part of the orbital rim, or frame, is more complete, better defined, in

Cnemiornis, and is separated by a smooth upper tract of about 2 lines from the depres-

sions for the superorbital mucous glands (ib. fig. 3, m m), which depressions are

absolutely as well as relatively larger in Cereopsis, and cause by their pressure, combined

with that of the eyeball from below, absorption of parts of the upper orbital border.

The interspace between the glandular fossae is gently concave across, but undulated by

a feeble mesial rising of the frontal.

' It is referred to in Dr. Hector's Paper as the " premastoid arch
;
" but the process effects no junction with

any outstanding part of the basis cranii.
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The prefrontals (PI. XXXV. fig. 12, 14), perforated in Birds', as in all other vertebrates,

by the olfactory nerves, expand from their coalescence with the presphenoid (ib. fig. 4, 9)

to articulate above with the fore part of the frontals and to give support to the lacrymals.

They form the fore part of the rhinencephalic cavity, and contribute to the hind part

of the walls of the olfactory cavity, of which they there commence the " septum," by

their mutual coalescence.

Each olfactory nerve passes from the rhinencephalic to the olfactory chamber by a

single canal (fig. 12, ol), the right and left nerve forming a pair separated by the

base of the " septum," and indicating the primitive quality of the neurapophyses of

the third cranial vertebra (ib. u).

The frontals are truncate anteriorly (ib. fig. 3, ii, ir) and present two transversely

elongate convexities or condyles (fig. 11, A, h) for articulating with the nasals ; external

to which junction the nasals (fig. 3, is) expand slightly to form a convexity (fig. 12, l)

articulating with a concavity at the fore part of the base of each lacrymal. A pair of

short fine fissures (fig. 3, 22) indicate the proportion which the premaxillary contributes

to the naso-frontal joint.

A similar indication in Cereopsis (ib. fig. 8) bespeaks a relatively broader nasal process

of the premaxillary. The bifurcation of the nasal at a, h (figs. 1, 3, 6, 8) to form the

hind border of the external nostril has the angle rounded at the apex in Cnemiornis

(fig. 1, n) ; it is notched and irregular in Cereopsis (fig. 6, n) ; the nostril is large

and ovate in both, but with the anterior end larger and more definitely marked

and rounded in Cnemiornis.

The intemarial tract of the upper mandible is almost flat in Cnemiornis (fig. 3, c),

but is convex, i-aised into an arch, in Cereopsis (fig. 8, c). The definition of the broad,

short, rostral part (figs. 1, 3, 6, 8 d) of the premaxillary is well defined in both ; but

the defining channels at the sides of the base of such rostral part are deeper, and are

bounded by a ridge behind, in Cnemiornis. The " rostrum " is pitted by the usual

vascular impressions and foramina relating to renewal of the horny beak-sheath in both

Anserines.

On the bony palate a median " prepalatal " a acuity exposes the anterior extremity of the

vomer (fig. 4, 13) at a higher level. At a lower one, behind the vacuity, is the orifice of

a longitudinal " palato-vOmerine " canal (figs. 4, 11, e), running backward between the

bony palate and the vomer. The prepalatal vacuity is represented in Cereopsis by a

depression (fig. 9, is), into the back and deep part of which the palato-vomerine canal

(ib. e) opens. The extent of median coalescence of the palatal plates of the maxillaries

( 1 if this be not due to the vomer), behind the palato-vomerine foramen, is relatively

the same in Cnemiornis and Cereopsis.

The palatal vacuity is present in Tachyeres Irachypterus and most Lamellirostrals, is

largest (so far as I have seen) in Carina moschata, is reduced to a fissure in some



PEOFESSOE OWEN ON CNEMIOENIS. 259

skulls of the Common Goose, and is exceptionally obliterated in Plectoptenis gamhianus,

as it is in Cereopsis.

The hind part of the bony palate is emarginate in Cnemiornis (PI. XXXV. fig. 4), but

less deeply than in Cereopsis (ib. fig. 9) ; its outer angles extend backward and upward,

internal to the palatines, and are continued into the swollen pneumatic or " antral

"

ends of the maxillaries, the outer wall of which is cribriform, or reticulate, in Cnemiornis

(ib. fig. 10, 21*). The anterior, horizontally lamellate, ends of the palatines (fig. 4, 20)

coalesce with the maxillaries (ib. ib. 21) between the " antero-palatal " plates and the

angle to which the expanded end of the jugal style (ib. fig. 7, 26) is attached.

From these attachments the palatines (20), retrograding, lose transverse and gain

vertical extent, and this suddenly at their hind ends, from the upper and inner side

of which a "nasal lamella" extends inward and forward to meet its fellow, and cir-

cumscribe there the palato-naris (ib. figs. 4 & 9,/). A ridge along the inner side of

the free part of the palatine (ib. ib. 20') seems to mark the inner boundary of the

palatal surface ; below this the " nasal " plate extends, with a concave surface next the

meatus, to the terminal expansion ; the outer surface is smooth and convex.

The bony palate anterior to the vacuity (fig. 4, 13) is divided into three longitudinal

channels, of which the median one is deepest ; but all gradually shallow to the common
palatal level close to the broad terminal alveolar or rostral border.

From the conformity with Cereopsis of the articular cups for the bicondylar head

of the tympanic, we may infer a similarity of that bone in Cnemiornis; and a like

conformity of the pterapophyses (ib. figs. 4 & 9, 5') supports the same inference in

regard to the pterygoids, and strengthens that in regard to the tympanic. Both

these skull-bones are wanting in my specimens of Cnemiornis, as in that of Dr. Hector.

The mandible of Cnemiornis shows the lamellirostral character of the ectocoronoid

articular process (ib. figs. 1, 5, g). The ordinary coronoid (ib. q) is higher than

in Cereopsis (ib. fig. 6, q), and has an angular form. The alveolar border of the

dentary between the coronoid and the punctate symphysial end is smooth, rather

swollen, and, as it were, bent over to the outer side of the mandible, where it over-

hangs the more depressed lower part of that surface. This is relatively deeper than

in Cereopsis, the whole mandible being deeper and broader in proportion to its length,

and with the fore end more squarely terminated.

The articular channels (fig. 5, w, x) for the tympanic are divided or defined by a

longitudinal ridge, as in Cereopsis. The outer groove (w) is partly supported by

an ectarticular process ; the inner one {x) by a longer entarticular process, which bends

upwards and terminates in a swollen apex. The angular process (so) is relati^'ely shorter

and deeper in Cnemiornis than in Cereopsis and Anserines generally. The oblique

sutm-e between the subangular (29) and dentary (32) is traceable in Cnemiornis as in

most other Lamellirostrals. In the transverse joint between the nasal base of the upper
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mandible and the fronto-lacrymal apex of the cranium, and in the spheno-mastoid bridge

crossing the tympanic cavity, Cereopsis agrees with Cnemiornis.

§ 3. Vertebrce.

Of the cervical vertebrae of Cnemiornis I have now as many as exemplify the usual

modifications of their size, shape, and processes in this part of the spinal column of

birds, also the general characteristics of such part in Lamellirostrals by a number of

vertebrae above the average in the feathered class ; but the precise sum of cervicals

waits a better opportunity of obtaining the skeleton of the same individual than has

hitherto offered, and one knowingly availed of.

The main modification of the cervicals of Cnemiornis, as compared with those of other

Natatores, is the greater extent of ossification of the neural arch. The parial hyp-

apophyses also converge in the eleventh cervical to contact at their free ends ; and those

in the twelfth cervical have coalesced to form a complete inferior bony arch or ring.

This structure I have not observed in any other Anserine or Lamellirostral species ^.

Both characteristics of Cnemiornis are shown in the figures of the cervical vertebrae

in my first Monograph on the genus. The views chosen for this purpose gave, accord-

ingly, the upper ^ the under \ with the fore ' and hind \ surfaces of the vertebrae. In

the present paper I therefore give a side view (PI. XXXVI. fig. 6), and, for comparison

with fig. 4, pi. 63, Trans. Zool. Soc. vol. v., a corresponding view of the homologous

cer^ical in Cereopsis (ib. fig. 7) and Tachyeres (fig. 8).

The cervical vertebrae in Anserines, which have a single hj'papophysis at the hind

part of the centrum, beneath the hind articular surface, are the two or three which

follow the axis. After a certain number without lower processes a pair of praehypapo-

physes (PI. XXXVI. figs. 7 & 8, ph) begin to project from beneath the costal arch,

approach each other in succeeding vertebrae without coalescing, and gain the under

surface of the centrum as they lengthen. They then usually abruptly cease, and are

replaced by a single hypapophysis at the middle of the fore half of the centrum ; and
this is continued, usually with decreasing length or suppression, to the dorsal series,

where, after the first, the hypapophysis reappears with increased length.

The cervical vertebra of Cnemiornis the subject of figs. 1-4, pi. 63 {torn, cit.),

answers by the position of its hypapophysis to the third or fourth cervical in Cereopsis

and Tachyeres. My present series shows it to be the fourth, and also includes the third

cervical, of which I give a side view in PI. XXXVI. fig. 1, with a similar view of the

homologous vertebra in Cereo2)sis (ib. fig. 2) and Tachyeres (ib. fig. 4).

' Twelve cervical vertebra were collected by the Hoe. Capt. Prazer in the Earnscleugh Cave, and are attri-

buted to the same individual bird by Dr. Hector.

' It occurs in other groups of Aves ; the illustration in my ' Anatomy of Vertebrates,' vol. ii. p. 40, fig. 25,

is from a PeHcan.

^ Trans. Zool. Soc. vol. v. pi. 63. fig. 3. ' lb. ib. fig. 4. = Ib. ib. fig. 1. • lb. ib. fig. 2.
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Besides size, the chief difference is in the greater relative breadth of the entire

vertebra, and more especially of the neural arch (as shown in fig. 3, pi. 63. torn. cit.).

This breadth is due in the anterior fourth of the cervical region to a diapophysial ridge

extending from the side of the prse- to that of the postzygapophj'sis, near which the

ridge (ib. fig. 1, a) stands out furthest, and has its margin thickened and roughened for

tendinous attachment. In the middle third of the cervical region the diapophysis

loses in antero-posterior extent of origin, but gains in length, or outstanding, and in

greater thickness of its free border for muscular attachment. The eighth cervical, for

example, is here 2\ inches in breadth. The outer surface of the base of the anchylosed

cervical rib is strongly sculptured by irregular longitudinal ridges and furrows.

No Anserine comes near to Cnemiornis in this respect. Its cervical vertebrae recall

the proportions of those in Megaceros, and have a like relation to the muscular powers

brought to bear upon the head. In the extinct Anserine this probably related to the

gripe and tug exercised by the broad, short, but strong beak upon the vegetable growths

torn up for food.

The third cervical (ib. fig. 1), like the fourth, is broader than it is long. The hyp-

apophysis is represented by a sharp ridge, 8 lines in length, at the hinder half of the

centrum, terminating in a short tuberosity (ib. hy) projecting beyond the hinder

articular facet. The parapophysial plate extends from the lower angle of the anterior

articular surface of the centrum to the hinder half of that element, ascending upon its

side, and forming the floor (ib. ^j) of a vertebrarterial canal, 10 lines in length, and

8 lines in diameter at the hinder outlet (v). The end of the rib-element (ib. pi)

forming the outer wall of the canal is broken off. In the fourth cervical the neural

spine is entire; it is also short and rounded, as in the third (fig. 1, ns); and more of

the pleurapophysis is preserved. The hypapophysis has its base shortened to an extent

of 5 lines ; but its apex extends downwards, 3 lines below the hinder articular facet

(h, fig. 2, pi. 63, torn. cit.).

The side view of the twelfth cervical vertebra (ib. fig. 6) shows the division of the

hinder part of the vertebrarterial canal into two foramina (ib. v, v') by the bony bar

passing from the pleurapophysial plate backward and downward to the lower part

of the side of the centrum. In Cereopsis (ib. fig. 9) and Tachjeres (ib. fig. 10) the

vertebrarterial canal of the answerable vertebra has also two hinder outlets {v & v') ; but

the dividino' bar passes from the hind border of the rib-plate upward to coalesce with

the neural arch, and the upper outlet (y') is much less than the lower one {v). The

diapophysis (ib. fig. 6, d) projects freely, in Cnemiornis, above the longitudinal ridges

:

these alone mark the rib-prominence below the preezygapophysis in Cereopsis (ib.fig. 9)

and Tachyeres (ib. fig. 10).

The vertebree bearing freely-movable ribs are nine in number in Cnemiornis, of which

the last three are anchylosed with the sacral mass. The rib of the first dorsal is free at

the distal end ; the centrum has a hypapophysial tuberosity at its fore part, the size of

VOL. IX.—PART ni. May, 1875. - ^'
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which is not definable by reason of fracture. The breadth of the anterior articular

surface of the centrum is 1 inch 7 lines ; its height at the middle is but 5 lines ; this

bilobed character is more strongly shown in the next.

The second dorsal presents a structure which seems not to have hitherto been noted

in birds. Besides the median process (hypapophysis) (PL XXXVI. fig. 11, hy) from

the fore part of the under surface of the centrum, there is a pair of processes (ib.

ib. hi, hi) from the sides of that part of the centrum, which part extends vertically

below the anterior articular surface (ib. fig. 11, c, c) for an extent of from 2 to 5 lines,

and is festooned below by the emarginations between the origins of the median {hy)

and lateral [hi) inferior processes. This character is rudimentally indicated in the

first dorsal vertebra of Cereopsis (ib. fig. 1 3, hy, hi) ; the processes {hi) are broader and

more transversely extended in Tachyeres (ib. fig. 14). The articular surface for the

tubercle of the rib is supported in Cnemiornis by a distinct process (ib. figs. 11 & 12, dt)

from the under part of the base of the diapophysis {d). The process is feebly indi-

cated in Cereopsis and Tachyeres (ib. fig. 14, dt). The length of the second dorsal

vertebra in Cnemiornis from the postzygapophysis {z') to the broken end of the mid

hypapophysis {hy) is 2 inches 4 lines. The length between the same points of the

corresponding vertebra in Cereopsis is 1 inch. The rib has a short, straiglit sternal

portion tied by ligament to the anterior small tubercle of the costal border of the

sternum.

In the third dorsal (PI. XXXVI. figs. 15, 16) the hypapophysis {hy) extends its

base the whole length of the centrum, and curves forward as it narrows to a trituber-

culate end, the mid tubercle projecting beyond the lateral pair (ib. fig. 16, hi, hi), and

also beyond the vertical parallel of the joint between' the third and second dorsal

centrums. The upper spine (ib. fig. 15, ns) also curves forward, its anterior apex

reaching the same vertical parallel as that below {hy). One or two longitudinal ridges

strengthen the neural spine near its summit. The hypapophysis of the fourth dorsal

(ib. fig. 17, hy) has a less extensive base, but equal length ; it is also curved forward, as

is the neural spine ; but this is longer, and gains more antero-posterior breadth toward

its truncate summit.

The fifth and sixth free dorsals cease to develop hypapophyses ; their neural spines

continue to gain in antero-posterior breadth. The principal pneumatic aperture in the

dorsal vertebrae of Cnemiornis is at the base of the diapophysis (ib. figs. 15, 17, d),

between the articular surfaces (ib. pi and dt) for the bifurcate head of the rib ; in the

cervical vertebrae it is at the base of the neural arch.

The ribs, both vertebral and sternal, increase in length ; and epipleural appendages

are attached to the former from the second to the seventh pair.

The chief things notable in the dorsal vertebrae of Cnemiornis, as compared with

Cereopsis and existing Anserines, are the great breadth of the centrum in proportion

to the length, the minor fore-and-aft extent of the neural spines in proportion to their
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height, the forward curvature of both upper and lower spines, and, above all, the ab-

sence of the osseous splints which connect together the summits of the neural spines

and the diapophyses of a greater or less proportion of the dorsal series in all living and

volant Lamellirostrals. The vigorous actions of flight need corresponding fixedness in

the complex congeries of bones forming the centre whence the muscular forces converge

to work the wings.

In Lamellirostrals, as in most other birds ', the vertical convexity and transverse con-

cavity of the anterior articular end of the centrum (PI. XXXVI. fig. 11, c, c) closely

clasps the posterior surface with reverse curvatures of the next centrum before it ; and

this double interlocking runs throughout the series of movable dorsals. The zyga-

pophysial surfaces (ib. z, z') are large, and strongly connect together the neural arches

of the dorsals. The pleurapophyses have two cup-and-ball joints with their vertebra,

widely separate upon the bifurcate ends of the ribs. The bony heemapophyses, or

sternal ribs, have, for the most part, bilobed articular ends for a double joint with the

costal border of the sternum (PI. XXXVII. fig. 3).

Cnemiornh retains all these modifications, but has not the superadded strength gained

by the bony beams passing from parts of one dorsal vertebra to the next ; to which, iu

birds of strongest and swiftest flight, is superadded continuous anchylosis of certain

neural spines of the segments of the thorax. Cereopsis shows the splint-like ossifications

of the tendons of muscles inserted into the diapophyses and neural spines of the free

dorsals ; and this retardation of the ordinary Lamellirostral structure coexists with a

development of wing, endowing the Australian Goose with the power of flight.

§ 4. Sternum.

The sternum of Cnemiornis (PL XXXVII. figs. 1, 2, 3) is of an oblong-quadrate form,

7 inches long by 4 inches broad at the middle of the bone, expanding to 4 inches

9 lines in the present specimen across the anterior border.

This border shows three wide and shallow emarginations, the median one between the

advanced angles (a, a) of the inner wall of the coracoid groove {b), the lateral ones

between these and the costal processes (<?, d), near which the emargination deepens.

From the median end of the outer wall of each coracoid groove the anterior ridged

origins (c, c) of the keel converge backward to form the low, rather broad and flat

beginning (s) of this instructive process. Its extreme depth or projection from the plane

of the sternum does not exceed 3 lines ; the breadth of its free border is 4 lines ; and

this is flat and roughened by transverse striae for aponeurotic attachments. It loses

breadth and depth as it retrogrades, and subsides (at 5') about 3 inches from the origins.

Beyond the keel the body of the sternum retains somewhat of the convexity, transversely

and lengthwise, which characterizes in a greater degi-ee the carinate part of the sternum;

but the terminal third of the bone becomes almost flat. It is truncate posteriorly, with

' The exception, in Aptenodytes, is figured in ' Phil. Trans.' 1851.

2n2
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rounded angles, retaining a breadth of 3 inches 3 lines at this end, which is devoid of

the pair of notches characterizing, as a rule, the Anserine sternum '.

Cnemiornis follows the rule of keelless, or rudimentally keeled, breast-bones of

flightless fowl in the integrity of the bony shield. The length of each coracoid groove

is 1 inch 6 lines, the greatest depth 1| line. From near the lateral end of the outer

wall the pectoral ridges extend backward, slightly converging, but cease to be traceable

after a course of 2 inches. The costal process {d) is quadrate, relatively thicker and

more produced than in Cereopsis or Tachyeres. The outer surface, defined by a low

curved ridge, is so smooth as to have suggested the remark at p. 399, Trans. Zool. Soc.

vol. V. The inner surface of the base of both right and left of these processes shows a

large reticulate pneumatic vacuity.

The costal border indicates the same degree of longitudinal curve, convex outward, of

the coextensive part of the breast-bone as in Cereopsis ; but is relatively more extensive,

and is traversed obliquely from within outward and backward by seven articular promi-

nences for the sternal ribs. The five anterior of these are ridges expanded at the ends

into articular tubercles ; the sixth and seventh are represented by the inner tubercle

only. A smaller tubercle (ib. fig. 3, h l), in advance of the broad ridges, may afford

attachment to the haemapophysis of the second free rib. The breadth of this surface is

shown in fig. 3. Cereopsis has but five articular prominences on each costal border.

Tachyeres has seven, as in Cnemiornis. The outer surface of the sternum near the

costal border is feebly concave transversely, before swelling into the convexity producing

the hollow cavity of the anterior half of that bone next the thoracic abdominal cavity.

It would seem that a comparison with the view of tracing affinity within the limits

of the Lamellirostaal group could not profitably be made between the almost keel-

less breast-bone of Cnemiornis and the deeply keeled ones in all existing members of

such gi'oup ; for even the sternum of the flightless Steamer-Duck has " the great

development of the keel " which the experienced ornithologist Eyton adds to his

osteological characters of the family Anatidse I However, there is a greater convex

curve of the free border of the sternum in Cereopsis^ than in Anser cygnoides^ or in

Tachyeres ; and, in a small degree, this approximates Tachyeres and Cereopsis to Ciconia.

§ 5. lAml-Bones.

The coracoid (PI. XXXVII. figs. 4-7) accompanying the collection of Cnemiornis bones

now described, is of the left side, and wants only the terminal expansion fitting to the

' Eyton, ' Monograph on the Anatidae,' 4to, 1838, pi. 1. figs. 7-11. ClcmguU (fig. 4) and FaUgida (fig. 5)

agree with the Goosander {Merr/us serrator) in the conversion of these notches into foramina. Cereopsis and

Tachyeres adhere to the anseiiue type.

' Eyton, in his classical Monograph (4to, 1838, p. 5), follows Vigors in making " Anatida; " (which suggests

rather the tribe or subfamily of Ducks) the equivalent of Cuvier's well-conceived term " LameUirostres."

' Id. Supplement to ' Ostoologia Avium ' (4to, 1869), pi. ii. Cereopsis. ' Ib. pi. 3.
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steiTial groove. The length of the bone which includes the beginning of this expansion

is 3 inches 6 lines ; the entire bone would be about 4 inches 6 lines in length. The

extreme breadth at the middle of the shaft is 4^ lines. It is thus weaker and more

slender than in Cereopsis, and longer in proportion to its sternal breadth than in

Tachyeres. It also differs from the coracoid in these and other Lamellirostrals in

the very slight production of the tuberosity c in advance of that (5) supporting the

the articular surface (a) for the humerus. The tuberosity c is divided from J by a

shallow groove [d) of less than half the width of the homologous one in Cereopsis ; and

the tuberosity b is not present in Cereopsis, or is represented (as in fig. 8, h) only by

the produced margin of the relatively larger and deeper facet for the humerus. The

process (e) joining the median facet of the scapular articular expansion is more produced,

more terminally expanded, both lengthwise and transversely; the latter expansion

inclines, as a curved lamella, toward the inner or anterior division of the tuberosity c,

in advance of the humeral joint.

From the low scapular process in Cereopsis (PI. XXXVII. iig. 8, e) a ridge of bone

(ib.y) extends down to the middle of the coracoid, where it blends with the mesial

border, leaving a narrow oblong interspace, 4 lines in length, near that border. This

character is not present in the coracoid of Tachyeres. Such a vacuity (ib. fig. 5,_/')

exists in the coracoid of Cnemiornis ; but its filamentary boundary is not continued

from the scapular process' (e, e') ; it forms part, or is a continuation, of the sharp

mesial border of the shaft of the bone ; and the vacuity is a perforation of such border.

An intermuscular ridge (ib. fig. 5, g) is continued in Cnemiornis more directly from

the tuberosity (<?), but sooner subsides upon the shaft than in Cereopsis ; it is resumed

at the lower third of the shaft, but nearer the lateral border, and bounds the fore part

of a flat, roughish, elongate tract, which has a continuation of the lateral border (ib.

fig. 7,y) for its hinder boundary. Above this tract, the shaft of the coracoid is thicker

in Cnemiornis than in Cereopsis and other Anserines. The hind surface of the sternal

half of the coracoid is feebly concave ; the sternal articular expanded end has been

broken away in my specimen.

Although this coracoid is more slender, in proportion to its length, than in. Cereopsis,

it is thicker, and less flattened from before backward toward the sternal expansion.

This proportion is still more characteristic of the coracoid of Cnemiornis, in comparison

with that of Tachyeres, in which the whole shaft is more flattened than in Cereop)sis.

The strength of the bone in Cnemiornis relates to its office in depressing the sternum

in the respiratory movements of the bird.

In describing the humerus ' forming part of the collection of bones including a skull

of Binornis robustus and part of one of Aptornis, together with the tibia and other bones

on which was founded the genus Cnemiornis, I stated that, " from the feeble develop-

ment of its proximal processes," such humerus " had evidently belonged to some such

' Zool. Trans, vol. T. pp. 396-399.
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flightless bird," and that " it bore nearly the same proportion to the sternum as does the

humerus of Notornis."

As the humerus associated with a nearly entire skeleton of Cnemiornis, discovered by

the Hon. Capt. Frazer in the interior of the province of Otago, New Zealand, presents

clearly distinctive characters from the one figured in Zool. Trans, vol. v. pi. 66. figs.

7-10, I am now disposed to believe that it may prove to be the humerus of an

Aptornis, probably Aj^tornis defossor.

Dr. Hector remarks that, in the humerus of Cnemiornis, " the tuberosity (xi b) repre-

senting the pectoral ridge is not so wide " as in that above described and figured by me.

I am in some doubt as to the dimension referred to, whether, viz., the " width " of the

pectoral process is meant for its basal extent, or the degree in M'hich it projects from

such origin. The marked and unequivocal distinction is that, in the humerus of Onemi-

omis, of which I have had under inspection a right and left (PI. XXXVIII. figs. 1-6)

since the reception of Dr. Hector's Memoir, the pectoral ridge {d) is continued directly

from the ecto-tuberosity (outer or radial tuberosity), whereas in AjJtoi'nis (Zool. Trans,

vol. v. pi. 66. fig. 7, b') it is divided from that tuberosity (ib. ib.) by a shallow concavity

nearly 1 inch in length.

The ento-tuberosity (inner or ulnar one) in Cnemiornis (PL XXXVIII. figs. 1 & 2, c),

instead of rising above the convex articular head (a) of the humerus as in Aptornis (1),

does not attain its level ; its expansion below such tuberosity for a pneumatic fossa

(fig. 3,p), with its cribriform plate, is a more conspicuous distinction, as Dr. Hector has

shown.

Notwithstanding, however, the several approximations which these characteristics of

the humerus of Cneiniornis make to that bone in birds of flight, the almost keelless

condition of the sternum, together with the dwarfed proportions of the humerus in

comparison with those of the bones of the leg, the pelvis, vertebrae, and skull, confirm

the conclusion, in which Dr. Hector accords with myself, that Cnemiornis was unable

to fly.

The existence of the Flightless Duck {Tachyeres brachypterus ; Anas brachyptera,

Latham) has long been known ; but the humerus in that species is as long as the tibia,

and the power of flight is enjoyed by the young bird, and only lost when the bulk and
weight of the adult frame is acquired \ It can hardly be supposed that flight was
enjoyed at any age in a lamellirostral palmiped with a humerus of only half the length

and less than half the thickness of the tibia.

It is half an inch less in absolute length than the humerus of Cereopsis ; but the cir-

cumference of the shaft is one fourth greater in Cnemiornis (it is 1 inch 6 lines in

Cereopsis, 2 inches in Cnemiornis); and the muscular impressions are throughout stronger.

The groove between the head (PI. XXXVIII. figs. 1-3, a) and the entotuberosity (b)

is less deep in Cnemiornis : the pectoral ridge (d) is rather less produced, and is not so

' As observed by Dr. Cunningham (Zool. Trans, vii. p. 493, pi. 60. fig. 43, humenis
; pi. 62. fig. 62, tibia).
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much bent forward. The ectocondyle (PI. XXXVIII. fig. 6, e) is broader in proportion

to its length, the entotuberosity (ib. fig. 5, c) is more produced backward, and the

pneumatic ridge (fig. l,o) is more produced inward, in the humerus oiTachyeres than in

that of Cereopsis and Cnemiornis. In these characters of the bone, the extinct flightless

Anserine of New. Zealand more resembles the Australian than the Magellan genus.

The ulna in my present illustrations of Cnemiornis belongs, like the coracoid, to the

left side. It is entire (ib. figs. 7 & 8), is relatively shorter, but much thicker, than the

ulna of Tachyeres, and is absolutely shorter, and relatively much shorter and thicker,

than is the ulna of Cereopsis. It exceeds these bones in both species, as well as in any

other existing Lamellirostral, in the definition and prominence of the parts of the

exterior and convex surface of the shaft for the attachment of " secondary " quiU-feathers

and the " tectrices primaj." These marks are of two kinds, cavities and prominences.

The cavities (fig. 7, h), fourteen in number, extend in a single series along the entire

shaft : they are elliptical in shape, about 3 lines by 2 lines in dimension, more feebly

impressed along the middle and distal end of the shaft, some touching each other, others

with intervals of half a line or a line. The prominences (ib. i, i) are developed from a

ridge, external to the cavities, beginning one fourth of the bone's length from its

humeral end, and terminating opposite the penultimate cavity. The prominences, nine

in number, are from 2 to 3 lines apart. The ridge (fig. 8, c) extending the articular

cavity for the ulnar condyle of the humerus, and overhanging the surface of attachment

of the " brachialis intemus " is more produced and extensive than in Cereopsis. The
olecranon (e) is relatively rather more produced; the rest of the proximal surface

(fig. 9) closely accords with the anserine type. The surface (/') for the attachment of

the lateral ligament, and the larger one below {g) for the insertion of the " brachialis

anticus," are well defined ; but the latter is less deep than in Cereopsis. Both articular

terminal ends are less expanded in proportion to the shaft, and especially so the distal

end, than in Cereopsis. The radial prominence is less produced.

My specimen of the composite bone called "metacarpus" (ib. fig. 10) is rather

larger than the one figured by Dr. Hector, agreeing in this respect with the associated

humerus. Like that wing-bone also, it is characterized by its breadth and thickness,

which, in proportion to the length of the metacarpus, are much greater than in

Cereopsis or Tachyeres.

The number and nature, or homologies, of the constituents of this bone were deter-

mined by its analysis in a young Ostrich, in my work ' On the Nature of Limbs ' (1849),

and in the description of the specimen No. 1367 in the ' Catalogue of the Osteological

Specimens in the Museum of the Royal College of Surgeons ' (4to, p. 265). The meta-

carpus in the Bird consists, like the metatarsus, of three metacarpal bones coalesced with

each other and with part of the carpus. As the latter element is mainly and more directly in

articular relation of support to the " medius" metacarpal (PI. XXXVIII. fig. 10, ill), and

at the same time presents a convex articular surface to the two non-confluent carpals of the



268 PEOFESSOK OWEN ON CNEMIOENIS.

proximal row, it answers to the " os magnum " (ib. fig. 10, m). The base of the meta-

carpal coalesced therewith is indicated, on the palmar side, by the prominence (in). The

stunted "index" metacarpal (ii) has coalesced by its. entire length with the contiguous

base of the " medius " metacarpal (in), and its supporting carpal (m). The head of the

" annularis " metacarpal is likewise indicated by the prominence (iv) on the sternal side,

where it has coalesced with the contiguous part of the base of the "medius" (ni).

From this attachment the shaft of iv bends slightly ulnad, and then runs parallel with

an interspace about 1| line in breadth to near the distal end, which again coalesces

with that of the " medius." This coalescence is chiefly along the thenal side of the

bones ; on the opposite, anconal, or dorsal side the primitive separation is shown by a

groove.

The head of the index metacarpal (fig. 10, n) is more tumid, but less extended radiad,

in Cnemiornis than in Cereopsis ; and the distal articulation (n') for the proximal phalanx

of the index digit is less definite : such rudiment of that finger (commonly called the

" thumb " by ornithologists) was probably tied by ligament to its metacarpal.

The tendinal groove impressing lengthwise the anconal surface of the shaft of the

mid metacarpal is less marked in Cnemiornis than in Cere<ypsis. The distal articulation

(fig. 11) is similar in both: it is quadrate, flattened on the radial half, and swelling into

a condyle on the ulnar half. The distal articular surface of the " annularis " metacarpal

(iv') shows more of the typical form, viz. two narrow condylar convexities, with a

trochlear depression between them.

I have not recognized phalanges in either series of Cnemiornis remains which have

reached me, and have restored them in the figure of the entire skeleton (PLXXXIX. fig. 1)

according to the analogy of Cereopsis—the radial digit or index (n) being represented

by a proximal phalanx, the median digit (in) by three phalanges, and the annular digit

(iv), again, by the proximal phalanx only.

To the characters of the pelvis described and figured in my former monograph I am

able to add, through Dr. Hector's description, the configuration of the entire part, as shown

in the restoration of the skeleton (PI. XXXIX. fig. 1). The ischium, of which the slender

continuation from the acetabulum was shown in fig. 7, 63, of pi. 64 {torn, cit.), loses thick-

ness and gains vertical breadth as it recedes, and, coalescing with the hind end of the

ilium, circumscribes a great ischiadic foramen, of an oval figure, nearly 3 inches long by

1 inch deep. The pubis unites with the end of the ischium, a "foramen ovale" inter-

vening nearly 5 inches in length and 10 lines at the broadest part, with the canal for

the passage of the " obturator internus " tendon^ indicated, as usual, by a low process

rising from the upper border of the pubis, and a corresponding one descending from the

opposite part of the beginning of the ischium. Both processes are present in Cereopsis,

as in Cnemiornis ; but only the upper or ischiadic one marks out the " obturator" notch

' " Myologj' of Apteryx," Trans. Zool. Soc. iii. 292.
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in Tachyeres \ A second small vacuity weakens the ilium above the hind part of the

ischiadic foramen in Tachyeres, as in the White-eyed Pochard {Anas leucophthalnmsy

;

but this character is not present in Cnemiornis or in Cereopsis. The proportion in

length of the preacetabular to the postacetabular parts of the pelvis is greater in the

two last-named genera than in Tachyeres.

I have nothing to add to the characters of the femur, tibia, and fibula illustrated in

my former memoir. The excessive development of the combined pro- and epicnemial

processes, which suggested the affinity or resemblance to Colymbus, we now know to have

been possessed by a species of another family of web-footed birds. The great extinct

Anserine of New Zealand may have kicked its vra,y through the dense element with a

vigour and speed that would have arrested the attention of navigators more strongly,

perhaps, than such action in the smaller non-volant Lamellirostral which has thereby

got the name of " Steamer Duck."

The three digits whose metatarsal bones coalesce to form the " metatarsus " in birds

are homotypes of the three metacarpals similarly fused together in the wing, viz. the

second, third, and fourth. The first, sometimes wanting, but more commonly present,

keeps its rudimental metatarsal element free in all species with the back toe. The

rough slightly depressed surface above the entotrochlea shows the usual anserine posi-

tion of attachment of the back toe in Cnemiornis.

The metatarsus of Cnemiornis (Plate XXXVIII. fig. 12) yields well-marked evidence

of its closer affinity to Cereopsis than to Tachyeres or other Lamellirostral genera. In

these the entotrochlea, or that distal condyle which supports the second or innermost ^

of the three anterior toes, is given ofi" from the composite bone at a higher or more

proximal level than the other two trochlear condyles (ib. fig. 14, ii) : it also projects

much more backward than the other condyles. In Cereopsis the entotrochlea (ib.

fig. 13, ii) comes off at a lower level, nearly that of the ectotrochlea, and projects but a

short way behind the line attained by the hind part of the mesotrochlea, this terminating

a little behind that reached by the ectotrochlea. Thus, in Cereopsis, the three trochlese

are more in accordance with the ordinary pattern in non-natatorial birds ; and this is

precisely the character by which Cnemiornis departs from the web-footed order in the

' According to Mr. Smit's figure of the pelvis of the Steamer Duck in Trans. Zool. Soc. vol. vii. pi. 62. fig. 59 :

the originals, collected at the cost of the nation in a Government expedition, have not found their way to the

I^ational lluseura of Natural History. On special application to the naturalist of the expedition of H.M.S. to

the Magellan's Strait, some bones of an immature Tachyeres have been sent by him to the British Museum sinee

the penning of the present paper.

^ Nyroca, Plem. ; see Eyton, ' Monograph on the Anatidse,' 4to, 1838, p. 63, and plate.

' M. Alphonse Milne-Edwards, describing the metatarse of Cereopsis in his ' Eecherches pour servir a

I'histoire naturelle des Oiseaux Possiles,' 4to, 1867, writes of the " troohle'es digitales :"—"I'exteme, au lieu d'etre

forteraent rejetee en arriere, comme dans les autres Anatides ; se trouve presque sur le meme plan que la

mcdiane " (p. 80). I find the " ectotrochlea " (supporting the. outer five-jointed toe) to have its hind border a

little anterior to the plane of that of the mesotrochlea, while the entotrochlea projects as much behind that

plane, but in a markedly less degree than does the internal trochlea in Tachyeres and other Anatidae.
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structure of its naetatarse. Tlie entotrochlea comes off at the same transverse line with

the ectotrochlea (Trans. Zool. See. v. pi. 67. figs. 1 & 3), and shows but a feeble trace of

the anserine backward production of the internal trochlea, as shown in the side view of the

bone given in the present paper (PL XXXVIII. fig. 12). The metatarse in Tachyeres

conforms to the rule in Anatidse, the innermost digital trochlea not only diverging from

the confluent shafts at a higher level (as shown in Trans. Zool. Soc. vol. vii. pi. 62. fig. 63),

but being produced more backward (" fortement rejetee en arriere ") than the other two

trochlese (as shown in the side view given in fig. 14, PI. XXXVIII.).

§ 6. Conclusion.

The sum of the comparisons instituted in the foregoing descriptions of parts of the

skeleton of Cnemiornis with corresponding parts in Cereopsis and in Tachyeres weighs

strongly in favour of the nearer affinity of the non-volant Anserine of New Zealand with

the feebly flying Goose of Australia than with the non-volant Duck of Magellan's Strait.

This is more especially exemplified in the pelvis, the metatarsus, and the skull. The
characters of shortness, breadth, and obtuseness of tlie beak which generically distinguish

Cereopsis iwvce hollandice were exaggerated in Cnemiornis, and lead me to infer a

similarity of diet and terrestrial habits ' in the gigantic goose of New Zealand.

In the 'American Journal of Science and Arts,' vol. xlix. no. 146, March 1870, Pro-

fessor O. C. Marsh reports the acquisition, from " the greensand of New Jersey," of " a

portion of the shaft and distal extremity of a left tibia which indicates a species, appa-

rently, of a swimming bird nearly as large as the common wild Swan [Cygmis ameri-

canus, Sharpless) " (p. 206). " The condyles of the distal end are broader anteriorly

than deep, the inner condyle being more prominent in front, and the outer one pro-

jecting somewhat further behind. The intercondyloid space is wider than either condyle."

"The supratendinal bridge is well ossified;" "it is submedian in position, straight,

transverse, of moderate width, and spans a deep and well-defined canal, which was

traversed by the extensor tendon of the toes." " The under trochlear surface is but

slightly concave transversely, and has a faint median elevation, as in the tibia of the

Swan." But this elevation is present in 'birds of other genera, families, and orders: it

is shown in many of my illustrations of the bone ; and I may refer to the latest (Trans.

Zool. Soc. vol. viii. pi. 59. fig. 2), where it is indicated in the tibia of Dinomis c/ravis by

the letter u. With regard to another alleged anserine character, I may remark that in

every bird with the " supratendinal bridge well ossified," I have found it spanning a

canal that might be called " deep and well-defined," and " which was traversed by a

tendon ;" but this I have found to be, in Anscrines as in other birds, the tendon of the

' Mr. Yarrell has recorded his observation that the Cereopsis, like the semipalmated Goose, " passes much
of its time on land," ' Proceedings of the Committee of Science and Correspondence of the Zoological Society of

London,' 8vo, p. 25 (January 183]).
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"tibialis anticus" (Trans. Zool. Soc. vol. iii. 1842, p. 297, pi. 35. s)', not " the extensor

tendon of the toes." Professor Marsh admits that the lower part of his fossil tibia " has

little of the marked inward curvature characteristic of swimming birds, but is so straight

that its median plane, if continued, would divide the trochlear surface nearly equally
"

(ib. p. 207). He further states that " the outer margin of the canal is low and obtuse,

as in most of the Gallinaceous birds " (ib. p. 206), that " on the lower surface of the

inner condylar ridge there is a shallow notch, resembling in shape and position that in

the tibia of some Gulls " (ib.), and that " the shaft curves forward slightly just where

it begins to expand above the lower condyles, closely resembling in this respect the

tibia of the Turkey " (ib. p. 207).

Nevertheless on this portion of bone is founded the genus Laornis, of the order

Natatores, bearing " a strong resemblance in many respects to the Lamellirostres and

also to the Longipennes, but differing essentially from the typical forms of both these

groups."

With all respect to the learned Professor of Paleontology in Yale College, I would

express the strong wish felt, with myself, by many of my fellow labourers in that science,

that he would accompany his descriptions, notices, and names of new genera and species of

extinct animals with figures, of the natural size, of the fossils on which such are founded.

Casts would be still more acceptable for European comparisons. In relation to the

subject of the present memoir it is plain that if the fossil tibia, "nearly as large" as

that of a Wild Swan, prove to be really anserine, it cannot be referred to the genus

Cnemiornis of 1865.

The species representing this anserine genus was about the same size as, or, rather,

exceeded, its contemporary, also now extinct, the ralline A])tornis defossor. Both equalled

in bulk the smaller species of Cassowary. The heiftlit of the back of Cnemiornis above

the ground probably exceeded 2 feet ; and the length of its body from beak to tail must

have been at least 3 feet.

DESCEIPTION OF THE PLATES.

PLATE XXXV.

Fig. 1. Side view of skull of Cnemiornis. lig. 6. Side view of skull of Cereupsis.

Fig. 2. Back view of ditto. Fig. 7. Back view of ditto.

Fig. 3. Upper view of ditto. Fig. S. Upper view of ditto.

Fig. 4. Under view of ditto. Fig. 9. Under view of ditto.

Fig. 5. Upper view of mandible. Fig. 10. Upper view of mandible.

Fig. 11. Back view of base of maxilla of Cnemiornis.

Fig. 12. Prefrontal portion of cranium of ditto.

' See also ' Anat. of Vertebrates,' ii. (1866) p. 108, and Alphonse Milne-Edwards, ' Oiseaux Fossiles de la

France,' 1867, 4to, pi. 7. figs. 1 & 2, is, w (tibial anterieur).
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PLATE XXXVI.

Fig. 1. Side view of third cervical vertebra, Cnemiornis calcitrans.

Fig. 2. Idem of ditto, Cereopsis.

Fig. 3. Under view of ditto, ditto.

Fig. 4. Side view of ditto, Tacki/eres irachypterus.

Fig. 5. Under view of ditto, ditto.

Fig. 6. Side view of twelfth cervical vertebra, Cnemiornis calcitrans.

Fig. 7. Front view of twelfth cervical vertebra, Cereopsis.

Fig. 8. Idem of ditto, Tachijeres brachypterus.

Fig. 9. Side vie\y of ditto, Cercopsis.

Fig. 10. Idem of ditto, Tachyeres.

Fig. 11. Front view of second dorsal vertebra, Cnemiornis calcitrans.

Fig. 12. Under view of ditto, ditto.

Fig. 13. Front view of ditto, Cereopsis.

Fig. 14. Under view of ditto, Tachyeres.

Fig. 15. Side view of third dorsal vertebra, Cnemiornis.

Fig. 16. Front view of ditto, ditto.

Fig. 17. Side view of fourth dorsal vertebra, ditto.

PLATE XXXVII.

Fig. 1. Under view of sternum, Cnemiornis. Fig. 5. Outer view of coracoid.

Fig. 2. Front border of ditto. Fig. 6. Scapular end of ditto.

Fig. 3. Costal border of ditto. Fig. 7. Side view of ditto.

Fig. 4. Inner view of coracoid. Pig- 8. Outer view of coracoid, fVreo/j.^j/s.

PLATE XXXVIII.

Fig. 1. Anconal view of humerus, Cnemiornis. Fig. 9. Proximal articular end of ulna.

Figs. 2 & 3. Views of proximal half of ditto. Fig. 10. View of metacarpus.

Fig. 4. View of distal half of ditto. Fig. 11. Distal articular end of ditto.

Fig. 5. Proximal articular end of ditto. Fig. 12. Side view of metatarsus.

Fig. 6. Distal articular end of ditto. Fig. 13. Idem, Cereopsis.

Figs. 7 & 8. Views of left ulna, ditto. Fig. 14. Idem, Tachyeres brachypferus.

N.B. All the figures of the preceding Plates are of the natural size.

PLATE XXXIX.

Fig. 1. Restored skeleton of Cnemiornis calcitrans.

Fig. 2. Skeleton of Cereopsis, reduced to the same scale.
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IV. On the Curassows now or lately living in the Society's Gardens. By P. L. Sclater,

M.A., Ph.D., F.R.S., Secretary to the Society.

Eead June 17th, 1873.

[Plates XL.-LIII.]

IN the 'Proceedings' of the Society for 1870 (p. 504 et seqq.) Mr. Salvin and I gave

a synopsis of the species of the Gallinaceous family Cracidse, so far as they were then

known to us.

The various species of Curassows {Crax of Linnaeus), which constitute the first sub-

family Cracinw according to the arrangement there adopted, are many of them very

common birds in captivity. Specimens are to be seen in every collection of living birds

;

and this Society has from time to time possessed examples of nearly all the known

species. In spite of their being so common, however, the Curassows are by no means

well understood, and there has been great confusion among the different species. This

has arisen, not only from the general similarity of some of the nearly allied species, but

even more from the fact that in some of the species the two sexes are nearly alike

in colour, whereas in other species nearly allied they are quite different. It has thus

come to pass that it is rare to find these fine birds correctly determined, either in living'

collections or in museums, and that it is by no means uncommon to see the sexes of

two different species associated together as male and female.

With the view of diminishing this confusion as far as possible, and of rendering the de-

termination of the species of Crax and their sexes more easy, I have had from time to

time, during the last three years, figures taken of the specimens living in the Society's

gardens. With the addition of a few other figures from examples in the British

Museum and in other collections, there has thus been formed a complete series of

illustrations of all the certainly known species of the subfamily, together with one

still imperfectly known, the publication of which will, I trust, make the somewhat

obscure subject much better understood than heretofore.

The following synonymy of the species, and remarks upon their history, distribution,

and other points, are mainly taken from the article by myself and Mr. Salvin above

spoken of, such changes only having been introduced and such additions made as various

opportunities of examining living and dead specimens of Curassows during the past

three years have afforded me.

VOL. IX.—FART IV. July, 1875 2 p
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Genus I. Crax.

1. Crax GLOBiCEKA. (Plate XL. <? et ?.)

Crax globicera, Linn. S. N. i. p. 270 (partim) ; Taylor, Ibis, 1860, p. 311; Salvin, Ibis, 1861,

p. 143 ; Sclater, P. Z. S. 1860, p. 253 ; Lawr. Ann. Lye. N. Y. viii. p. 12, ix. p. 139 ; v. Frantz.

J. f. O. 1869, p. 373 ; Scl. et Salv. P. Z. S. 1870, pp. 513 et 838, et Nomencl. p. 135.

Crax temminckii, Tsch. F. P. Aves, p. 287.

Crax alberti S , Eraser, P. Z. S. 1850, p. 250, tab. xxviii.
( ? ).

Crax blumenbachii, G. R. Gray, List of Gall. p. 15, et Hand-1. ii. p. 253.

Crax alector, Scl. & Salv. Ibis, 1859, p. 223 ; Moore, P. Z. S. 1859, p. 61.

Crax rubra, Linn. S. N. i. p. 270 ( ? ) ; Temm. Pig. et Gall. iii. pp. 21 et 687 { $ ) ; Lawr. Ann.

L. N. Y. vii. p. 301 (?) ; Bennett, Gard. & Men. Z. S. ii. p. 225.

Curasso bird, Edward's Gleanings, pi. 295, unde, .

Crax edwardsi, Reich. Tauben, p. 134.

Crax pseudalector, Reichenb. Tauben, p. 131, tab. 273. f. 1516 (?).

Crax albini, Lesson, Traite d'Orn. p. 484, et Reictenb. Tauben, p. 135 (?)

.

Nitenti-nigra : ventre imo crissoque albis: cristiE elongatse plumis nigris, apicem
versus recurvis : loris parce plumulosis : cera tuberculata et rostro toto luteis

; pedibus
cornels : long, tota 34, alse 18'5, caudse 15"5, tarsi 4*7. Fein, castanea, ventre imo cinna-

momeo : dorso superiore plus minusve nigro induto : capite cristato et cervice undique
nigris, albo maculatis : alls extus caudaque nigro et ochraceo plus minusve variegatis

et transfasciatis.

Hah. Western Mexico {Deppe) ; Tehuantepec {Sumichrast) ; prov. Vera Cruz {Salle

and Sumichrast) ; Guatemala, Vera Paz and Pacific coast (Salvin) ; Belize [Leyland) ;

Honduras {Taylor and G. Wliitely) ; Costa Kica {v. Frantz.) ; Veragua {Arce) ; Panama

{M'Cleannan).

Linnseus's Crax glolicera is founded mainly upon the Crax curassous of Brisson (Orn.

i. p. 300), which is more likely to be intended for this species than any other. Brisson

mentions the tubercula ad basin rostri, rotunda, lutea—which excludes everything

except the present bird and C. dauhentoni. And as he says nothing whatever of the

tail being tipped with white, the balance of evidence is in favour of his having intended

to describe the present species. Crax rubra of Linnaeus, founded upon Crax peruvianus

of Brisson {op. cit. p. 305), is, there can be little doubt, intended for the female of the

present bird.

The first author who appears to have correctly identified these birds as male and

female is Tschudi, who, in his ' Fauna Peruana,' accurately describes both sexes under

the name Crax temminckii, from specimens obtained by Deppe in Western Mexico ; but

he is no doubt in error in supposing that this was the species that he himself saw in

the wood-region of Eastern Peru, where it is represented by Crax globulosa.

In the first paper on the Ornithology of Guatemala, written by Mr. Salvin and
myself, we erroneously called the Guatemalan bird Crax alector. This mistake was
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subsequently rectified, and the bird referred to Crax gloMcera, which name has generally

been adopted by more recent writers for the Central-American species.

In Mr. G. R. Gray's ' List of Gallinse ' this Curassow is called Crax blumenbachii,

after Spix's figure (Av. Bras. ii. t. 64). It is possible Mr. Gray may be correct in this

reference, as we have seen Central-American specimens of the female nearly as dark as

is represented in Spix's figure ; but if this be so, it can hardly be true, as Spis states,

that his specimen was obtained at Eio.

This Curassow is the only species of the genus and subfamily met with in America

north of Panama. I have examined a large number of specimens from different localities

between the isthmus and Southern Mexico. The male is quite constant in colour,

except that in one Panama specimen in Salvin and Godman's collection the tail shows

a very narrow margin of white. The female, on the contrary, is very variable, as has been

already pointed out in the diagnosis. In some specimens the wings are whoUy red, in

others much banded with black and cinnamomeous : in some specimens also the tail-

bands are very slight, and almost evanescent ; in others they are broad and conspicuous.

The upper portion of the back varies from black to chestnut.

The Globose Curassow, as it is usually called, is one of the commonest species met

with in living collections. Within these last ten years, as will be seen by the sub-

joined list, at least twenty specimens have been received by the Society ; so that we

have had ample opportunity of becoming acquainted with it.

List of Living Specimens of Crax glohicera exhibited since 1860.

a, b. Females Presented by R. W. Keate, Esq., F.Z.S August 9, 1862.

" ^^^^
I Presented by R. S. NewaU, Esq August 12, 1864.

d. Female J

e. Presented by Capt. Abbott August 31, 1864.

f- -^^^^ 1 Purchased November 16, 1865.
g. Female J

7j. Presented by Commander Glynn, R.N August 20, 1866.

*• ^'^'^
I Deposited October 20, 1866.

j. Female J

A;, h Received in exchange February 4, 1869.

m. Female Purchased December, 13, 1869.

n. Female Purchased May 25, 1870.

"• ^"^^
I Purchased July 28, 1870.

p. Female J

q. Female Purchased July 16, 1872.

r. Female Presented by Capt. Butler October 15, 1872.

s. Male Purchased May 15, 1873.

In the female specimen r (which died Feb. 26, 1873), Mr. Garrod informs me, the

trachea was simple and without convolutions.

2p2
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2. Ceax DAUBENTONi. (Plates XLI. d, XLII. S .)

Hocco, Faisan de la Guiane, Buff. PI. Enl. 86.

Crax daubentoni, G. E. Gray, List of Gall. p. 15 (1867), et Hand-1. ii. p. 253 ; Scl. et Salv. P. Z. S.

1870, p. 516, et Nomencl. p. 135 ; Sclat. P. Z. S. 1870, p. 671.

Crax aldrovandi, Eeichenb. Tauten, p. 134, tab. 2736. f. 5038 ( d) et tab. 273. f. 1518 ( 2 ).

Crax globicera, Temm. Hist. Nat. des Gall. iii. pp. 12 et 686; Eeichenb. Taub. p. 133, tab. 273.

f. 1517.

Crax mikani s , Pelzeln, Orn. Bras. p. 343 ( ? )

.

Nitenti-nigra : ventre imo et caudse apice albis : cristse elongatse plumis nigria

lecurvis : loris plumosis : cera tuberculata et mandibula utrinque ad basin carunculata

flavis: pedibus nigricantibus : long, tota 32, alae 15'5, caudse 14, tarsi 4'5. Fern, marl

similis, sed crista ad basin albo obsolete fasciata : ventre et tibiis albo transfasciolatis

:

cera et rostro nigris.

Hah. Venezuela, near Caracas (Levraud) ; Tucacas
(
Wright and Warmington).

This Curassow was confounded by the older authors with C. globicera ; and it must

always, perhaps, remain somewhat of an open question to which bird that name should

in strict propriety be applied. Mr. Gray first correctly associated the two sexes of the

present bird, and in his ' List of Gallinee ' gave the name daubentoni to it, in consequence

of the male being figured by Daubenton as the Hocco, Faisan de la Guiane, in the

' Planches Enluminces.' This species and its northern representative are certainly

close allies, the chief difference between the two males consisting in the present bird

having broad white tips to the rectrices. But the females, it will be observed, are very

diff'erent.

The forest-region of Venezuela is the only locality which I know of for this Curassow.

M. Levraud transmitted specimens of it in his extensive collection from Caracas, which

I have examined at Paris. In 1870 we received our first living pair of this species,

fi-om Mr. James Wright, who obtained them from near Tucacas in Venezuela. In the

following year Mr. A. Warmington was kind enough to bring us a male and two

females from the same port, and to furnish me with the following notes on the

subject.

" The three Curassows (one male and two females) were captured at ' Maron ' near

Tucacas, N. Venezuela, and at the present time are nearly two years old, having

been taken from the nest when scarcely larger than a chick of two months old. They
soon became perfectly tame, and would follow me about. When able to fly they made
short flights, always quickly returning, and seldom alighting. At night they invariably

roosted on the highest spot they could find in the home corral. They are called by

the natives 'Peru.' Their cry is a sort of mournful prolonged whistle, and in the

forest, when eight or ten are together, has a very singular effect. It is not common to

see these birds on the ground. When they alight in a tree they almost invariably

utter their cry, and at the same time raise the tail-feathers fan-like, thus exposing the
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white plumage beneath, and offering a conspicuous and tempting mark for the sports-

man. They are excellent eating. I have never heard of these birds breeding in con-

finement, though I cannot say they do not. The young ones are exceedingly beautiful

delicate little creatures, marked very much like and having a very similar appearance

to young Partridges or Quails. They become much attached to individuals who treat

them kindly. These birds are common in all parts of Venezuela where there is a

forest."

Herr v. Pelzeln has kindly supplied me with accurate coloured figures of his Crax

mikani, from which it seems evident that the supposed male of that species is the female

of Crax dauhentoni, and the supposed _/(?ma^e the female of Crax alherti.

List of Living specimens of Crax dauhentoni exhibited since 1860.

a. Male

b.

Male

Male 1

_ , > Presented by J. Wright, Esq September 29, 1870.

c. Male
1 „

_ , } Presented by A. Warmmston, Esq July 11, 1871.
a, e. Females J

o^j j ?

f. Male Presented by George Hall, Esq September 5, 1871.

g. Female Deposited , October 24, 1871.

3. Ceax alectoe. (Plate XLIII. d et S
.)

Craa; alector, Linu. S. N. i. p. 269 ; Temm. Pig. et Gall. iii. pp. 27 et 689 ; Vieill. Gal. d. Ois.

ii. p. 6j t. 199; Cab. in Schomb. Guian. iii. p. 746; Reichenb. Tauben, p. 130; Bennett,

Gardens & Men. ii. p. 9; Pelzeln, Om. Bras. p. 286 ; Gray, Gen. of B. iii. p. 486, et Hand-l.

ii. p. 253; Scl. et Salv. P. Z. S. 1870, p. 514, et Nomencl. p. 135.

' Gallus indicus, Sloane, Jamaica, ii. p. 362 et t. 26, unde

Crax sloanei, Reichenb. Tauben, p. 131 (?)

.

Purpurascenti-nigra : ventre imo crissoque albis : cristse brevis plumis nigris, versus

apicem recurvis : loris nudis : cera et rostro ad basin flavis, hujus apice cserulescente

:

pedibus cornels: long, tota 35, alse 14'5, caudse 13'5, tarsi 4"5. Fern, mari similis,

sed crista intus albo parce transfasciata.

Hab. British Guiana {Scliomb.); Eio Negro, Rio Vaupe, and Rio Brancho (Natt.).

The species most liable to be confounded with the present Ciurassow are Crax globi-

cera and Crax sclateri. From both of these it is distinguishable by the purple tinge of

its plumage, which is very noticeable in living specimens, and is also plainly seen in

skins. From C. globicera it is likewise distinguishable by the naked lores and by the

want of the protuberance on the cere ; from C. sclateri by the absence of the white

tips to the tail-feathers and the black thighs. It differs not only from these, but from

almost all other members of the genus in the sexes being nearly alike.

The patria of C. alector is Guiana, Cayenne, and the adjoining districts of Amazonia

up to the Rio Negro. In Upper Amazonia it is replaced by C. globulosa.
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lAst of living specimens of Cra.x alector exhibited since 1860.

a. Presented by W. Duncan Ste-wart, Esq June 26, 1861.

h, c. Presented by R. W. Keate, Gov. of Trinidad August 9, 1862.

cl Purchased May 3, 1865.

e. Presented by Mr. Beaumont April 10, 1866.

f-i. Deposited July 25, 1867.

/, I: Presented by Col. May August 14, 1869.

I. Presented by Mr. J. Stanton Jime 6, 1871.

m, n. Presented by G. Browne, Esq September 7, 1871.

0, 2^- Presented by Quintin Hogg, Esq July 16, 1872.

q, r. Purchased September, 13, 1872.

s. Presented by George Bruce, Esq May 14, 1874.

The specimen r, purchased September 13, 1872, was found by Mr. Garrod to be a

male on dissection, and to have a small superficial tracheal loop.

4. Ceax sclateri. (Plate XLIV. d et S, et Plate XLV. S.)

Mitu, Azara, Apunt. iii. p. 83. no. 338.

Crax alector, Hartl. Ind. Az. p. 23.

Cram sclateri, Gray, List of Gall. p. 14, et Hand-1. ii. p. 333 ; Pelzelu, Orn. Bras. p. 387 ; Scl. et

Salv. P. Z. S. 1870, p. 515, et Nomencl. p. 135.

Crax circinatus, Licht. MS. in Mus. Berol. {teste Pelzelno).

Crax discors, Natt. MS. in Mus. Berol. {teste Pelzelno).

Crax azaree, Natt. MS. in Mus. Vindob. {teste Pelzelno).

Nitenti-nigra : ventre imo, crisso et caudae apice albis : cristas mediocris plumis nigris

versus apicem recurvis : loris nudis : cera et rostro toto flavis : pedibus carneis : long,

tota 32, alae 14, caudse 14, tarsi i: Fern, supra nigra, ochracesceuti-albo, nisi in cervice,

transfasciata : crista alba, basi et apice nigris : subtus gula et cervice nigris : abdomine

cinnamomeo, pectore nigro transfasciato : cauda nigra, hujus fasciis transversis et apice

fulvis ; rostri basi obscura, apice cum pedibus flavis.

Hal). Paraguay {Azara and Page) ; Brazil, prov. Mato Grosso {Natterer).

Azara clearly describes both sexes of this Curassow, which appears to be the sole

representative of the group in Paraguay and in the adjacent portion of the Brazilian

province of Mato Grosso. It was, however, confounded with other species, or provided

only with MS. names, until Mr. Gray described it in his List of Gallinse in 1867.

As already remarked, the male of this species closely resembles the con'esponding

sex of C. alector ; it is singular, therefore, that the females of the two species should be

so very difi'erent.

We have received four or five living specimens in the Society's collection which

have been determined as " Crax sclateri ? ; " but I am a little doubtful Whether they

really belong to this species or to the dubious Crax pinima. One of these, spec, b,

received in 1863, is figured Plate XLV. It diflfers from the Nattererian specimen

(figured PI. XLIV. fig. 2) in being rather larger, in having rather narrower bands above,

and in having the tail-feathers distinctly terminated with white instead of fulvous.
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List of living specimens o/'Crax sclateri exhibited since 1860.

a. Received in exchange March 12, 1861.

6. Presented by the Prince de JoinviUe Octoher 13, 1863.

a. Received in exchange February 21, 1872.

d, e. Purchased January 20, 1874.

Specimen b, which died February 9, 1874, was determined by Mr. GaiTod to be a

female. The trachea was simple, without any loop.

5. Crax globulosa. (Plate XLVI. cJ et 2
.)

Cram globulosa, Spix, Av. Bras. ii. p. 50, t. 65 ( cJ), 66 ( 2); Gray, Gen. of B. iii. p. 486, et Hand-1.

ii. p.253; Reichenb. Taub. p. 135; Scl. et Salv. P.Z. S. 1870, p. 515, et 1873, p. 307, et

Nomencl. p. 135.

Crax globicera, Bates, Naturalist on the river Amazons, ii. p. 113.

Nitenti-nigra : ventre imo crissoque albis : crista nigra recurva : loris plumosis : cera

tuberculata et mandibula utrinque ad basin carunculata flavis : rostri apice nigro

:

pedibus rubris : long, tota 36, alse 16, caudse 14-5, tarsi 4-4. Fem. mari similis, sed

tuberculo et carunculis rostri nullis et ventre fulvo diversa.

Hab. Upper Amazons {Spix) ; Pebas (Cccstelneau and Deville) ; Kio -Napo (mus.

G. N. L.).

The well-developed yeUow caruncles at the base of the mandible distinguish this

species from all its allies except C. dmtbentoni, in which the tail is broadly tipped with

white. I have only seen one female of this species ; it agrees with Spix's figure and

description. The variation of the sexes in this bird corresponds to that which obtains

in Crax carvmculata, which has likewise conspicuous caruncles on the base of the bill.

In the latter case, however, the caruncles are red instead of yellow.

I have not yet met with living specimens of this bird. The figures are taken from

skins in the collection of Mr. G. N. Lawrence of New York, whom I have to thank

most sincerely for the loan of them. They were obtained on the Kio Napo.

6. Ckax CAEUNCUiiATA. (Plate XLVII. d et S
.)

Crax carunculata, Temm. Pig. et Gall. iii. pp. 44, 690 (1815) ; Sw. An. in Men. p. 183; Gray,

Gen. of B. iii. p. 486, et Hand-1. ii. p. 254; Scl. et Salv. P. Z. S. 1870, p. 517, et Nomencl.

p. 135.

Crax rubrirostris, Spix, Av. Bras. ii. p. 51, t. 67; Max. Beitr. iv. p. 528.

Crax blumenbacM, Burm. Syst. Ueb. iii. p. 345.

Craa yarrelli, Bennett, Gard. & Men. ii. p. 227; Yarrell, P. Z. S. 1830-1, p. 33 ; Sw. An. in Men.

p. 188 ; Jard. et Selby, 111. Orn. iv. pi. vi.

Nitenti-nigra : ventre imo crissoque albis : crista nigra versus apicem recurva : loris

nudis : cerse tuberculo parvo et carunciila utrinque ad basin mandibulse rubris : pedibus

comeis: long, tota 34, alae 15-5, caudse 18-5, tarsi 4. Fem. mari similis, sed crista

albo fasciolata et ventre imo crissoque rufis.

Hab. Wood-region of S.E. Brazil from Kio to Bahia {Max. and Burm.).
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This Cui-assow is easily distinguishable by its red bill, and has therefore been less

often confounded with other species than most of its congeners. Burmeister, however,

has united it to Crax hlumenhachi of Spix, supposing that Spix's figure may represent

the female of the present bird. This can hardly be so. Spix's plate obviously repre-

sents the female of C. cjloUcera, or of some allied species of which we do not yet know

the male. If his locality (Rio) be correct, the latter is probably the case.

List of living specimens of Crax carunculata exhibited since 1860.

a. Male Purchased April 5, 1859.

h. Female Purchased March 12, 1861.

c, d. Purchased May 3, 1865.

" '^^^^
I Received in exchange February 26, 1867.

/. Female J

^, h. Presented by Edward Thornton, Esq May 4, 1867.

i^ y. Deposited December 2, 1867.

Ic. Deposited October 29, 1868.

I. Female Purchased May 25, 1870.

m. Male Purchased December 23, 1873.

7. Crax alberti. (Plate XLVIII. J et ? .)

Crax alberti, Fraser, P. Z. S. 1850, p. 216, t. 27 ; Gray, List of GaUinse, p. 15,.et Hand-l. ii. p. 253 ;

Reichenb. Tauben, p. 136 ; Scl. et Salv. 1870, p. 517, et Nomencl. p. 135.

Crax mikani ? , Pelzeln, Oru. Bras. p. 343.

Nitenti-nigra : ventre imo, crisso et caudse apice albis : crista brevi, recurva, nigra

:

loris dense plumosis : cerse tuberculo et mandibulse carunculis cferuleis :
rostri apice

corneo: pedibus plumbeis : long, tota ,30-0, alae 15-5, cauda; 14. Fern, nigra: crista

albo fasciolata: dorso, alis extus et cauda supra albo anguste transfasciatis
:
cauda

albo terminata : remigibus externis et abdomine toto castaneis : ventre medio

crissoque pallidioribus.

Hob. Columbia.

Mr. Eraser first described this Curassow (which may be readily known by its densely

feathered lores and blue wattles), from a specimen living in the aviaries at Knowsley in

1 850. It is, however, obvious that the bird described and figured by him (/. c. pi. xxviii.)

as the female of C. alberti is not the true female of this species, but that of Crax

globicera.

Crax alberti is now not unfrequently brought alive to this country. There have been

of late years specimens of both sexes in the Society's Gardens, as will be seen by the

subjoined list. Its true patria, which was long unknown, is certainly the wood-region

of Columbia. A female in the collection of Salvin and Godman was transmitted direct

from Bogota by Mr. G. Crowther. There is a male in the Paris Museum, sent from

the same locality by Dr. Lindig, and a female in the same collection obtained near Sta.

Marta by M. Bonnecourt.
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The bird described by Herr v. Pelzeln as the female of his Crax mikani, seems to be

the female of this species, judging from the figure of the specimen, with which he
has kindly supplied me, as also from his accurate description.

List of living sjpecimens o/Crax alberti exhibited since 1860.

n> *• Purchased April 2, 1868.

c. Female Purchased JXay 25, 1870.

d. Female Purchased July 28, 1870.

«• Male Deposited October 26, 1870.

/. Female Purchased March 1, 1873.

9- Male Purchased January 21, 1874.

As regards the preceding seven species of Crax, we are now acqu^nted with both
sexes of each of them, and know the localities in which they occur in a state of nature.

There remain some other dubious species, namely :

—

1. Crax pinima.

Craxpinima, Pelzeln, Orn. Bras. pp. 287 et 341 ; Gray, Hand-1. ii. p. 253; Scl. et Salv. P. Z. S.

1870, p. 518, et Nomenel. p. 135.

Crax fasdolata, Spix, Av. Bras. ii. p. 48, t. 62 a (?).

Natterer obtained a single specimen of the bird described by Pelzeln as Crax pinima
in the neighboui-hood of Para, and, as stated by v. Pelzeln, had at first doubts as to its

being a valid species. He remarks in his MS. that the Mutmn pinima of Para, as it is

called there, does not differ from the Curassow of Cujaba and Paraguay (i. e. C. sclateri).

Afterwards he appears to have changed his opinion, and to have designated the bird of

Para C.pinima. On the whole I am inclined to believe that Craxpinima is founded on a

female Crax sclateri. But I should be glad to be able to examine examples of both

sexes of the Curassow of Para, in order to compare it with that of Mato Grosso and
Paraguay, the range being rather extensive for one species of the genus.

2. Ckax incommoda. (Plate XLIX.)

Crax incommoda, Sclater, P. Z. S. 1872, p. 690, et Rev. Cat. Vert. p. 295.

In 1872 I proposed to give the temporary designation of Crax incommoda to the

bird living in the Society's Gardens, of which I now give a figure. As will be seen, it

comes nearest to the female of Crax daicbenioni, but is at once distinguishable by the

narrow transverse white bars across the upper plumage, and the pale flesh-coloured legs.

From the female oi Crax sclateri (PI. XLV .), which it likewise somewhat resembles, it is

distinguishable by its larger size, white belly, baixed thighs, black bill, and differently

coloured legs.

VOL. i.\'.—PART IV. June, 1875. -
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This specimen, which was purchased of the Jardin d'Acclimatation of Paris in 1870,

died in July 1873. It was examined by Mr. Garrod and ascertained to be a female.

It is of large size, measuring in the skin (now in Messrs. Salvin and Godman's collection),

total length 32 inches, wing 15, tail 13, tarsus 4 ; the lores are rather sparingly

feathered. Mr. Garrod tells me the trachea in this bird was quite simple.

[On October 30, 1873, we purchased (also from the Jardin d'Acclimatation) what is

apparently a second specimen of the same species. It differs, however, in having much

more white below, the feathers of the throat and breast being white, with transverse

bars of black. There is also more white at the base of the crest. The iris is bright

reddish brown ; the feet and legs pale greyish horn-colour. This specimen is still living

in the Society's Gardens.—P. L. S. March 11, 1875.]

[3. Ckax vikidikostris, sp. nov.

Under this designation I have been somewhat unwillingly constrained to place on our

register a Curassow which I met with in the Gardens of the Zoological Society of

Amsterdam, during a recent visit, and which, having been most kindly lent to me by

Mr. Westerman, is now in the Society's Gardens. It is perhaps most nearly allied to

Crax alberti, having a large caruncle on the lower mandible as in that species. But

this and the swollen cere are of a pale green colour instead of blue. It may be

characterized as follows :

—

Nitenti-nigra : ventre imo crissoque et caudse apice albis : cristas plumis brevibus

. exstantibus retroflexis : rostri cera tumida et carunculis mandibulse inferioris pallida

viridescenti-fiavis : pedibus plumbeis : crassitie insignis : maiov q^xwca. Crax globicera.—
P. L. S. June 3, 1875.]

Genus II. Nothocrax.

NoTHOCRAX URUMUTUM. (Plate L.)

Crax ummutum, Spis, Av. Bras. ii. p. 49, t. 62; Gray, Gen. of B. iii. p. 486, et Hand-1. ii. p. 254;

Cab. in Schomb. Guian. iii. p. 746; Keicheub. Tauben, p. 132; Pelzeln, Orn. Bras. p. 288.

Urax urumutum, Burm. Syst. Ueb. iii. p. 347.

Nothocrax urumutum, Scl. et Salv. P. Z. S. 1870, p. 519, et 1873, p. 307, et Nomencl. p. 135.

Rufescens, nigro vermiculata: pilei cristati plumis elongatis pendentibus nigris:

cervice undique et corpore subtus castaneis, ventre imo in cinnamomeum traliente

:

Cauda nigricante, rectricum pogoniis externis rufescentibus nigro vermiculatis : spatio

oculari late nudo, in ave viva cserulescente : rostro rubro : pedibus rubellis : long, tota

24, alse 12, caudse 10, tarsi 2-6.

Hab. British Guiana (iS'c/«o??i5.); Rio Negro {Spix zad Natt.) ; Rio Pastaza, Upper

Amazons {E. Bartlett).

We have not yet succeeded in obtaining living specimens of this rare and singular

species. Mr. E. Bartlett's notes on its habits (P. Z. S. 1873, p. 307) are as follows :

—
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" I first saw this beautiful species of Curassow in a Peruvian's house, at Santa Maria

on the Huallaga, where it was running about along with the common fowls. The bird

appeared to be lively and active, and would fight the dogs and fowls, driving them out

of the house. A very curious circumstance is that when one of the hens commenced

sitting, the bird would drive her off the nest and take her place ; this I witnessed

myself: the attempt at incubation, however, was not of long duration ; for the Curassow

destroyed the eggs, as I was informed afterwards by the owner.

" I ascertained that the bird came from the Eio Pastaza ; and 1 believe it is not

uncommon on that river and throughout the dense forests on the north-west bank of

the Amazons. I have often heard this bird in the middle of the night near Nauta.

" The Peruvians call it the Monte Piyu.

" The habits of this bird render it most difficult to obtain, from its living in holes

or burrows in the ground. The Indians remain in the forest all night at the place

where it is first heard. I was informed by many of the Peruvians, whose word I could

rely upon, that these birds come out at night, and ascend to the top branches of the

lofty trees in search of food. The Indians are on the look-out, and shoot them just

before sunrise as they are descending to return to their places of concealment, where

they pass the day."—E. B.

Natterer (Pelzeln, Om. Bras. p. 288) gives the same account of this bird's nocturnal

habits, but says nothing of its living underground.

Genus III. MiTUA.

1. MiTUA TUBEROSA. (Plate LI.)

Cram mitu, Linn. S. N. i. p. 270.

Pauwi mitu, Temm. Pig. et Gall. iii. pp. 8, et 685 ; Gray, Gen. of B. iii. p. 487, et Haud-1. ii. p. 254.

Mitu braziliensis, Reichenb. Tauben, p. 137.

Ourax mitu, Cuv. Reg. An. 1817, i. p. 441 ; Temm. PL Col. 153 ; Bennett, Gard. & Men. ii. p. 129

;

Pelz. Orn. Bras. p. 288.

Urax mitu, Bairm. Syst. Ueb. iii. p. 349.

Crax tuberosa, Spix, Av. Bras. ii. p. 51, t. 67 a.

Mitua tuberosa, Bates, Nat. on the Amazons, ii. p. 112, et ed. 2, p. 262 ; Sol. et Salv. P. Z. S. 1870,

p. 520, et 1873, p. 307, et Nomencl. p. 135.

Urax tuberosa, Bnrm. Syst. Ueb. iii. p. 348.

Ourax erythrorhynchus. Swains. Classif. of B. ii. p. 352, et An. in Men. p. 187.

Urax erythrorhynchus. Cab. in Schomb. Guian. iii. p. 747.

Nigra purpurascente perfusa : ventre imo castaneo : caudse apice albo : loris dense

plumosis : pilei plumis elongatis : rostri culmine valde elevate, antice cultrato, postice

2q2
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incrassato, nibro: pedibus rubris: long, tota 33, alae 14, cauda? 12, tarsi 4. Fern.

mari similis.

Ilab. Rio Madeira and Mate Grosso (Natterer) ; Rio Tapajos (Bates) ; Eastern Peru,

Chamicurros, and Loreto (JE. Bartlett).

The occurrence of this Curassovv in British Guiana, though asserted by Schomburgk,

appears to be very doubtful. It is a more southern species, and is probably only met with

on the south side of the Amazons. Natterer obtained specimens of it near the city of

Mato Grosso, and at various other points as he descended the Madeira. Bates met

with it on the Rio Tapajos, and Bartlett on the Upper Amazons in Eastern Peru.

Two males of this species [h and h of list), examined by Mr. Garrod, both presented

a fair-sized tracheal loop.

List of specimens ©/"Mitua tuberosa exhibited since 1860.

a. Purchased August G, 1860.

b, c. Presented by the Priuce de Joinville October 13, 1863.

d, e. Presented by Sir AVilliara Clay, Bart December 17, 1863.

/. Presented by E. Thornton, Esq . May 4, 1867.

r/. Purchased May 25, 1870.

Ji, I. Presented by Mrs. A. E. Nash January 2, 1875.

2. MiTUA TOMEXTOSA. (Plate LII.)

Ci-ax tomentosa, Spix, Av. Bras. ii. p. 49, t. 63.

Pauxi tomentosa, G. R. Gray, Gen. of B. iii. p. 487, et Hand-1. ii. p. 254.

Urax tomentosa, Cab. in Schomb. Guian. iii. p. 746 ; Burm. Syst. Ueb. iii. p. 349.

Ourax tomentosa, Pelz. Orn. Bras. p. 288.

Mitua tomentosa, Scl. et Salv. P. Z. S. 1870, p. 520, et Nomeucl. p. 135.

Nigra, purpureo nitens : ventre imo castaneo : caudse apice rufo : pilei plumis sub-
elongatis, paulum exstantibus : loris dense phimosis : rostri culmine elevato, subcom-
presso, rotundato, rubro, apice flavicante : pedibus rubris: long, tota 33, alse 15, caudte
13-5, tarsi 4'5. Fern, mari similis.

Hah. British Guiana {ScJiomh.) ; Rio Negro {Spix and Natt.) ; Rio Brancho (Natt.).

Spix, the discoverer of this species, met with it on the Rio Negro, where Natterer

also obtained many examples, as likewise on its northern affluent, the Rio Brancho.

Schomburgk tells us that it is found on the wooded river-banks of the Savanna-rivers of

British Guiana.

List ofsjjecimens o/" Mitua tomentosa exhibited since 1860.

a, b. Purchased January 14, 1862.
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Genus IV. Pauxis'.

Pauxis galeata. (Plate LIII.)

Crax pauid, Linn. S. N. i. p. 270.

Pierre de Cayenne, BufF. PI. Enl. 78.

Crax galeata, Lath. Ind. Orn. ii. p. 624.

Pauxi galeata, Temm. Pig. et Gall. iii. pp. 1 et 683; Gray, Geu. of B. iii. p. 187, et Hand-1. ii.

p. 354; Reichenb. Tauben, p. 137; Sel. et Salv. P.Z. S. 1870, p. 519, et Nomencl. p. 135;

Sol. P.Z. S. 1870, p. 069.

Ourax pauxi, Cuv. Regn. Anim. 1817, i. p. 441 ; Bennett, Gard. & Men. ii. p. 65.

Lopliocerus galeatus. Swains. Classif. of B. ii. p. 353 et Au. in Men. p. 184.

Ourax galeata, Tsch. F. P. p. 289.

Nigra seneo nitens : ventre imo et caudse apice albis : pilei plumis brevibus, erectis

:

tuberculo frontali maximo, oviformi, ceeruleo : rostro rubro : pedibus carneis : loris

dense plumosis : long, tota 34, alee 16, caudse 13, tarsi 4. Fern, mari similis, sed

statura paulo minore.

Hah. Venezuela : Rio Cassiquiari, and Upper Orinoco {Natt.) ; near Caracas (Levraud

in Mus. Paris) ; near Tucacas
(
Warmington).

Natterer heard of this bird's existence when on the Upper Rio Negro, and has

recorded that, according to information received from the natives, it occurs on the Rio

Cassiquiari and adjoining parts of the Orinoco, and is called by the natives ''Pauxi de

piedra," or Stone Curassow—a name also sometimes applied to it in English, from the

pebble-like projection on the front of the bill.

In Gray and Mitchell's ' Genera of Birds ' (pi. cxxii.), a figure is given of a brown bird

(taken from a specimen in the gallery of the British Museum) which is named " Pauxi

galeata." At the time Mr. Salvin and I prepared our Synopsis of the Cracidae, we

were of opinion that this form (which is also represented here, PL LIII. fig. 2) was

the normal female of the present species. But this appears not to be the case.

Mr. Vekemans informs me that in a pair of these birds in the Antwerp Gardens,

the female of which laid eggs in 1874, the only diiference consists in the smaller size

of the female.

Mr. G. Dawson Rowley, F.Z.S., writes to me upon the same subject as follows :

—

" In Gray's Genera, vol. iii., I find the plate of a brown bird named Pauxi galeata,

of which I have shown to you an example living in my aviary. This example

has been with me in perfect health for more than five years. It only differs from

Gray's figure in that the edges of the feathers of the back and tail are nearly white,

while he makes them light brown ; but this I suppose to be the consequence of age, as

my bird is old, and the plumage is very perfect, fine and glossy. This bu-d is an

undoubted hen.

' Emended from " iVra.ri," in the same way as " Mitm " from " Miiu." Cf. Strickland, Ann. N. H. vii.

p. 36 (1841).
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" When I had the pleasure of consulting several high authorities respecting this bird,

they all agreed that it was the female of Pauxi galeata, which for some time

satisfied me. But one of the supposed Hack males of Fausi galeata in my aviary, small

in size, has been seen to lay an egg, and has paired with the other black male, thus

proving that the female in this species is exactly like the male, and not as described by

you. P. Z. S. 1870, p. 519."

Under these circumstances, I think there can be no question that the normal female

of the present species resembles the male in plumage, and that the red bird either is of

a distinct species or presents the exceptional case of a dimorphic female. I rather

incline to the latter view, because Mr. Eowley's specimen was, I believe, received from

the same port as his pair of the ordinary Patixi galeata, and because Temminck' says

of this species, "Le plumage des femelles ne diifere point: les jeunes ont des teintes brunes

et rousses." It may be, therefore, that in some cases the females remain throughout

life in the immature plumage, as, I have reason to suspect, is sometimes the case in

other species where the adult male and female are clad alike and the young has a

different dress.

lAst of specimens of Pauxis galeata exhibited since 1860.

(7, h. Males C?) Purchased July 28, 1870.

DESCEIPTION OF THE PLATES.

PLATE XL.

Crax glolicera, male and female, from specimens living in the Society's Gardens in

September 1870.

PLATE XLl.

Crax daubentoni, male, from a specimen received from Tucacas, Venezuela, and pre-

sented to the Society by Mr. J. Wright, September 29, 1870. See Rev. Cat.

of Vert. (1872) p. 295.

PLATE XLII.

Crax daubentoni, female, from the specimen received on the same occasion.

' Pig. et Gall. iii. p. 4.

i
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PLATE XLIII.

Crax alector, male and female. Male, from a specimen living in the Society's Gardens

in September 1870. Female, from a skin collected by Natterer at Barra do

Rio Negro in September 1832, now in the collection of Messrs. Salvin and

Godman.

PLATE XLIV.

Crax sclateri, male and female, fi-om skins obtained by Natterer on the Rio de Caba^al

in 1825, now in Messrs. Salvin and Godman's collection.

PLATE XLV.

Crax sclateri, female, from a specimen living in the Society's Gardens in 1870,

originally presented by the Prince de Joinville, October 13, 1863. See

Rev. Cat. Vert. p. 294.

PLATE XLVI.

Crax glohulosa, male and female, from skins in the collection of Mr. G. N. Lawrence,

of New York, C.M.Z.S.

PLATE XLVII.

Crax carunculata, male and female. Male, from a mounted specimen in the British

Museum. Female, from a specimen living in the Society's Gardens.

PLATE XLVIII.

"Crax alberti, male and female. Male, from a bird living in the Gardens of the Zoolo-

gical Society of Amsterdam. Female, from a specimen living in the Society's

Gardens.

PLATE XLIX.

Crax incommoda, from the typical specimen living in the Society's Gardens, drawn in

October 1871.

PLATE L.

Nothocrax urmmitum, from a specimen in the British Museum.
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PLATE LT.

Mitua tiiberosa, from a specimen living in the Society's Gardens, September 1870.

PLATE LIL

Mitun tomenfosa, from a skin collected by Natterer at Marabitanas in April 1831, now

in the collection of Messrs. Salvin and Godman.

PLATE LIII.

Fig. 1. Pauxis galeaia, from a specimen living in the Society's Gardens in 1874, being

one of two specimens purchased July 23, 1870. See P. Z. S. 1870, p. 669.

Fig. 2. Pauxis galeata, var. rubra, from the specimen in the British Museum.
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V. On JEgithogiMthous Birds (Part I.). By W. K. Parker, F.R.S., F.Z.S.

Read February 18th, 1873.

[Plates LIV. to LXII.]

Introductory Remarks.

J_ HOSE who take pleasure in ornithology know well that systematists, working for

the most part from external characters, are continually at a loss when some new and

mixed type, which will not fit into their plan, is brought before them. The pre-

sent race of ornithologists is a vast improvement upon the past, and, with greater

catholicity of mind, are not unwilling to receive help from workers who, not devoted

to birds alone, nor in any group to outward characters merely, are wont to dig deeper

for diagnostics.

If any one shall say that taxonomic ornithology is full-blown and perfect, I would

ask. Why then do no two systematists agree together \ A hundred classifiers, a hundred

so-called systems. I suppose that the most violent raid ever made upon a people quiet

and secure was when Professor Huxley read his invaluable paper before this Society

(April 11, 1867) "on the Classification of Birds; and on the Taxonomic Value of the

modifications of certain of the cranial bones observable in that class.
"^

I am proud in the consciousness of having been of some service to the author of that

paper, which is at once a model to work by and a platform to work upon. If such a

production were perfect, it would cease to grow; but its large, sinewy, and rather

awkward limbs give promise of something better than those full-grown but feeble

" systems " the skeletons of which have filled this valley of vision with their bones.

I know it will be said—it has been said, that to take the palate merely as a means

for diagnosis is to be extremely partial, and that such characters will be misleading.

Such objections are natural enough to those whose minds are most richly stored with

a knowledge of the exquisite modifications of the outward structure of a bird, but

whose studies have not been based upon accurate morphological knowledge.

Even the outward form of the face gives the key-note to the whole bird ; the human

face looking out from above the neck of a Girafffe would scarcely be more absurd than

a Hornbill's face mounted on the neck of a Swan. The head and face rule all things

else. Every modification in the organs of progression must be in correlation with that

deeper change which has taken place in the storied and labyrinthic walls of the head

So also, with regard to the other organs, chylopoietic, generative, and the like ; all these

' See P. Z. S. 1867, p. 415.

VOL. IX.—PART V. December, 1875. 2 a
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are ruled by, all these follow, those subtle early modifications of the primordial struc-

ture of the head.

But those who, with the new lights of morphological science, seek to help the

classifiers, to whom they are so much indebted, do not look upon a bird as if it were a

special creation, a new thing in the earth, standing alone, a plumy wonder. The bird

is, as it were, but a metamorphosed hot-blooded reptile ; and the reptile itself a step

and stage upwards from a series of creatures still a little lower in the scale of life. And

here lies the charm of the morphological study of birds, namely in the amazing meta-

morphosis which the simple facial arches and nasal sacs undergo. It is the condition

of these parts especially that has engaged my attention of late. The postoral arches

have, indeed, been studied by me less than those in front of and above the mouth ; but

the latter once determined and thoroughly made out, the others offer no difficulty.

In working out the trabecular and palatine arches and nasal capsules, however, every

refinement of histological method has to be used, and light fetched in from the mor-

phology of the same parts in the other Vertebrata.

In the present communication I have not been benefited alone by Professor Huxley's

paper just referred to, but also by another with which he favoured us on the 14th of

May, 1868—"On the Classification and Distribution of the ' Alectoromorphse ' and

' Heteromorphse '" (see P. Z. S. 1868, p. 294). A careful study of this latter paper

has opened my eyes to what seems to me a most vital part of these studies. I refer

to the light they may throw upon the variation and distribution of types. This idea

has been incubating in my own slower mind ever since Mr. Sclater put it into my power

to dissect the Southern type of Crow, namely Gymnorhina tihicen. That was eight or

nine years since ; and the Crows have always, with that light, been to me divided into

those of the "Notogeea" and those of the "Arctogsea."

Moreover the terrestrial habits and earth-born physiognomy of several of the larger

and middle-sized Southern Passerines have attracted my attention for many years past

;

for I strongly suspected that these have had a much more direct and immediate

struthious parentage than those highest results of metamorphic change, the songsters

and Crows of our own hemisphere. This rooted belief has grown into something like

certainty to me of late ; for within the present year my friend Mr. Osbert Salvin has

put his rich collection of southern specimens of skeletons into my hands: my own

rather extensive series consisted principally of northern types.

These new treasures did not comprise many from Australia ; but our excellent

Senior Clerk (Mr. W. J. Williams) has given me several spirit-specimens from that

part of the Notogaea, and these have turned out to be of the utmost value. Working

lately at the face of embryo bii-ds to supplement morphological deficiencies in my
paper on the Fowl's skull (Phil. Trans. 1869), I stumbled upon the remarkable

modifications of the embryonic passerine face which give to the adult the character

denominated by Professor Huxley, " .Egithognathous." This type is characterized by
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him in his usually terse and lucid manner ; but he does not give any very definite

explanation of the meaning of the parts. Speaking of the region to which I have

recently given most attention, he says (p. 451), "The anterior part of the nasal septum

(in front of the vomer) is frequently ossified in ^githognathous birds, and the interval

betvi^een it and the praemaxilla filled up with spongy bone ; but no union takes place

between this ossification and the vomer." So far, true ; but this is a very meagre account

of the matter ; and whether the " spongy bones," mostly cartilaginous, belong to the

same category as our own " inferior turbinals," or are the large ornithic "' alinasal

turbinals," is not stated ; neither is it noticed what kind of union takes place between

the vomer and these turbinals.

It is evident that nothing but the embryology of their parts, and their comparison

through a huge series, can test the value of the group to which the term ^githo-

gnathous is applied.

Neither does our author fairly superimpose his " Coracomorphae " upon his "^githo-

gnathse," although they come far nearer to fitting than any other of the groups charac-

terized on the one hand by their general form, and on the other by their facial modi-

fications. 1 have only found three families of the " ^Egithognathse " that cannot

logically be placed amongst the "Coracomorphae"—namely, the " Cypselidse" in the

crown, and the " Turnicidae " and " Thinocoridae " amongst the roots, of the great ornithic

life-tree. But other facial groups, " Desmognathae," " Schizognathae," &c. turn up any-

where and everywhere; so that the ornithologist mindful of great groups of one

especial form, the Crow-form for instance, and yet desirous of seeing all things in the

light of facial morphology, must work with both hands earnestly, now surveying the

thousands of types in conformity with that one pattern, and then using his knowledge

of their anatomical analysis.

With regard to the form-gj'oiqjs,! have to complain that they are not of equal worth,

but far from it ; these self-same " Coracomorphae " are, zoologically, worth four or five of

other groups that might be pointed out, which yet have a like terminology : this must

be remedied. Yet it is a fact that the Passerine birds are most potent of all in families,

genera, and species, and that these, forming half the known birds, are, on the whole,

wonderfully uniform. The limits of the aegithognathous group given here will not

accord with those given by my friend. I reject his Goatsuckers and Humming-birds, retain

his Swifts, and bring in from the lower kinds of Carinatae the Hemipods' and TMno-

corus. These low types, especially, make the harmony of the two maps, the facial and

the physiognomical, impossible. But they do this : they make the investigation of the

' Professor Huxley did not, I believe, suspect that a family classed by him with the Fowls (Alectoromorphse)

was possessed of an aegithognathous face
;
yet this the " TurnieidK " have, as I find, both by examination of the

skull of the young and adult Hemijjodius varius, and the skull of the young of Turnix rostratus.

Mr. Robert Swinhoe, F.Z.S., sent me the latter; my friend Mr. Osbert Salvin, F.R.S., has lent me

the Hemipod and many others, vital to my work ; and Mr. W. J. Williams, of the Zoological Society, pre-

sented me with six invaluable passerine forms from AustraUa.

2 e2
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whole matter very bewitching, suggesting that we are somewhat near the stock (phylum)

from which the multitudinous Passerines have sprung.

Moreover every patient fellow worker will see eye to eye with me, that in the south

we find the most struthious types, and in the north the highest, and that our bird-

groups are as important for study in their geographical distribution as in their taxonomy

or their morphology.

The " Trochilidae " and " Caprimulgidse " have to be treated of separately ; and the

" Celeomorphge " (Woodpeckers and Wrynecks, classed togetlier) may be designated,

facially, as the " Saurognathse." These latter are peculiarly lacertian in their face ; the

Humming-birds and Goatsuckers are schizognathous, not segithognathous, as Professor

Huxley supposed {op. cit. p. 454).

I find upon close examination that the " J^githognathse " admit of three morpho-

logical subdivisions, and the " Desmognathse " of four ; and as the remainder of this

research may have to rest awhile, these subdivisions may be given here.

The " ^githognathae " present the three following modifications in their structure :

—

a, incomplete ; b, complete ; c, compound.

a. Incomplete.—.lEgithognathism occurs in the " Turnicomorphse" {Ilemipodius,

Turnix). Here the vomerine cartilages (cartilages to which the symmetrical vomers are

attached)' are very large, and incompletely ossified, and the broad double vomer has a

" septo-maxillary " at each angle ; but these bones are only strongly tied to the " ali-

nasal " cartilage, and do not graft themselves upon it : their union is with the vomerine

cartilage.

b. Complete : Var. 1.—This occm-s in some of the lowest harsh-voiced " Coraco-

morphse." The vomers are developed in large vomerine cartilages, which they often

only partially ossify ; but these osseous tracts are distinct from those of the often bony

alinasal walls and turbinals. A small " septo-maxillary," one each side, generally appears

limpet-like, on the inturned angle of the alinasal cartilage, but does not run into it

;

this is well seen in Fachyrhainphus, Piiyra, and Thamnophilus.

Var. 2.—This occurs in an immense group comprising the higher " Coracomorphse
"

and also the Swifts (Cypselidse). Here all the vomerine bones are grafted upon the

nasal wall, and thus the bird loses its primary " schizognathism."

c. Compound.—This form of face occurs when, superadded to the perfectly segitho-

gnathous face, desmognalhism is produced by ankylosis of the inner edge of the maxil-

laries, with a highly ossified " alinasal " wall and nasalseptum. Examples Gymnorhina

tibicen, Paradisea fapuana, Artamus leucorhimis. Of this type a feebler form is

produced when the maxillaries only coalesce with the ossified alinasal wall, as in Dendro-

colaptes albicollis, Thamnophilus doliatus, and Phytotoma rara.

It may be as well to mention here the varieties of the " desmognathous " palate.

' These belong to the labial category, and can be identified with similar elements in the face of the Snake,

Frog, and Shark.
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a. Direct, as in the Falcons and Geese, when the maxillaries meet below at the

mid line, as in the mammal : two subvarieties of this form occur, as in the Falcon,

where the nasal septum is ankylosed to this hard palate ; and in the Goose, where it

remains free.

h. Indirect.—This is very common and is best seen in Eagles, Vultures, and Owls

;

the maxillo-palatines are ankylosed to the nasal septum by their inner margin, but

are separated from each other by a chink ; this is well seen also in the fledgeling of

the Falcon, which is indirectly desmognathous at that early stage.

c. Imperfectly direct.—This is when the maxillo-palatine plates are united by

harmony-suture, and not by coalescence. Example Dicliolophus cristatus.

d. Imperfectly indirect.—Here the maxillo-palatine plates are closely articulated

with and separated by the " median septo-maxillary " bone, but these are not ankylosed.

Example Megalcema asiatica.

A fifth variety might have been added, in such a case as Podargus, where the

palatines as well as the maxillaries largely coalesce below ; to a less extent this is seen

in the gigantic species of Hornbills, e. g. Buceros birostris (see Huxley, t07n. cit. p. 446.

fig. 28).

Podargus carries this desmognathism to the greatest extent of any bird ; in the

Crocodile, and in the Anteater, a still more extended hard palate occurs, where the

internal pterygoid plates form a lower bridge.

The unpublished materials from which I have made these extracts illustrate several

forms of desmognathism, besides the early conditions of the segithognathous palate

and such schizognathous fonns as Trochilus and Caprimulgus.

I have already given several figures of the schizognathous palate in my former

paper, " On the Gallinaceous Birds and Tinamous " (Trans. Zool. Soc. vol. v. pi. 40).

Here pi. 37 illustrates Syrrhaptes and Lagopus, and pi. 38 Vanellus and Columha ;

pi. 40 gives the struthious or dromseognathous face of Tinamus. But the most familiar

and simple illustration of the schizognathous face is seen in the Fowl (Phil. Trans.

1869, pis. 81-87).

These details of morphology have to be mastered before the taxonomic value of

these facial characters can be known, or in any way appreciated ; and they are matters

that lie somewhat deeper than the length or thickness of a primary quill, or the

direction of the outer toe.

The materials out of which the segithognathous face has been formed, exist, in a raw
state, in the reptiles (Lacertilia, Ophidia) and, still nearer home, in the Rhea.

The counterparts of the cartilages in which the first osseous centre for each " vomer "

is found in the " ^githognaths," were long since figured by me in the Ehea (Phil.

Trans. 1866, pi. 10. fig. 14, alate sections on each side of r.b.s and v), and also were

found in the common Snake (Natrix torquata) and in the embryo of Eunectus murinus

;

these studies of the Ophidian face have not, however, been published.
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Besides these " vomerine " or labial cartilages, there is what I shall freely illustrate

here as the " recurrent trabecular lamina ;" this is formed by the apices of the recurrent

trabecular cornua, which have coalesced.

The first group I now take up will make these matters clear to the reader, and will

also give us the most rudimentary and reptilian condition of the nasal labyrinth—one

very important part of the present subject.

On the Morphology of the Face in the " Tuenicomorph^."

I have had rare opportunities lately for studying this peculiar group of birds, and

can correct some things in which I was misled in my former paper (" On the Galli-

naceous Birds," Trans. Zool. Soc. vol. v. p. 172).

A few years since my friend Mr. Swinhoe, Consul at Amoy, sent me some young spe-

cimens of Tnrnix rostrata, from Formosa, in spirits ; Mr. Salvin has put into my hands

a very perfect skeleton of Hemipodius varius, in which the nasal cartilages are preserved

in a dry state ; and I have also the separate parts of the skull of a young Hemijiodlus

varius, the gift of Dr. Murie.

If the palate of the young Turnix (PI. LIV. fig. 1) be compared with that of the

Syrrhaptes, Grouse, Plover, and Pigeon, already referred to as figured in my former

paper, it will be seen at a glance that these birds have much in common ; they belong,

evidently, to one morphological stratum, or nearly so. But the Turnix is the lowest

of these types ; and it would seem as if he and his compeers were the waifs and strays

of a large and widely distributed group of birds only a little higher in the scale than

the Tinamous.

From such a group, largely extinct, the Sand-Grouse may have arisen ; from such a

stock the Plovers ; and these old types may also be looked upon as zoologically paternal

to several other modern families, the greatest of these being the Passerines. As to the

relation of the Hemipods to existing types, I cannot do better than refer the reader to

Professor Huxley's paper on the " Alectoromorphae " (Zool. Proc. 1868, pp. 302-304).

There, however, no suspicion has been given as to the meaning of the broad " vomer
"

in relation to the Passerines ; it is merely compared to that of the Grouse—not of

Lagojnis, but of Tetrao urogallus (see " On the Classification of Birds " Proc. Zool. Soc.

1867, p. 432, fig. 140). But even that vomer is a poor representative of that of the

Hemipod, and for some years it has been a mystery to me because of its passerine

form.

The flat-faced stump of the bone which in Hemipodius binds on each side the

trabecular to the palatine arch—" basi-pterygoid process " (PI. LIV. figs. 1 & 9 i.j^ff)
—

accords exactly in place and size with that of the Pigeon and Plover, and is less

struthious than that of Syrrhaptes.

The parasphenoidal bar (fig. 1, pa.s) is rather massive in the young; but in the old
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Hemipod (fig. 9) it is much more like that of the Ostrich family ; and this trabecular

underbearer of the ethmoid (fig. 11, ja.e) is swollen and spongy as in the " Eatitse."

The cranio-facial " hinge," however, is as perfect as in the Fowl ; and the rest of the

coalesced trabecular bar is unossified and forms the lower edge of a feeble septum nasi

(s.n). As in the Crow and many of the " CoracomorphaB," the trabecular base of the

septum is alate in its middle region (fig. 4, s. n, tr). The prsemaxilla (figs. 1, 2, 9,

10, 11, ^.r), even in the old bird, remains but little different from what is seen in the

ripe chick of the Fowl (" Fowl's Skull," pi. 84), having a form common to Pigeons,

Sandgrouse, and Hemipods.

The body of the bone is of small extent, the dentary processes thin and splintery

(d.j)x), the palatine processes (fig. 1, p.px) very slender styles, such as we everywhere see

in the feebler Coracomorphse ; and the early ankylosed nasal processes (fig. 2, n.px)

are flat, splintery, and struthious. These processes retain their outline in the adult (fig. 10)

after they have coalesced with their surroundings. But the greatest marvel in this bird's

face is the peculiarities of its vomer, both in form and development. Very strange in

form is the one figured by me in my earlier paper (" On the Gallinaceous Birds," &c.

pi. 34. fig. 1, v), where it is described as the " little broad vomer," which is convex

anteriorly, with a short horn at each angle, and ending behind in a slight style on each

side for attachment to the palatine '.

This species was not determined ; but it had the most coracomorphic vomer of the

three worked out by me ; compare that figure with those of the young Crow (Monthly

Micr. Joum. Nov. & Dec. pis. 36-39, v).

But dry, adult specimens give no idea of the true meaning of this vomer, which is com-

posed of four osseous and two cartilaginous elements, as in the huge " family," or

rather " order," of the Coracomorphse. Amongst the birds that have uprisen from the

Tumicine " stratum," the Plovers have a symmetrical vomer, formed of two sickle-shaped

pieces, in indifierent tissue. The Sandgrouse and Pigeons, as far as 1 have seen, have no

vomer (" GaUin. Birds," pis. 36 & 37) ; but the true Grouse, and all the "Alectoromorphse
"

proper, have an azygous vomer formed in indifferent tissue (op. cit. pi. 36. fig. 6 ; and

"Fowl's Skull," pi. 83. fig. 1, pi. 84. fig. 6, pi. 86. figs. 3, 4, 5, 10, 14, 15, and pi. 87.

fig. 5, v).

Thus, starting from the truly struthious face of the Tinamou, with its immense

symmetrical vomer, we suddenly find ourselves in the very midst of vomerine modifi-

cations which are only a little more specialized even in types the furthest removed from

the base^.

In the young of Turnix rostrata the broad part of the vomer (fig. 8, v) is very short,

' The " praevomers " there spoken of are the true " maxillaries ;" the " prtevomerine " ossicles or " septo-

maxillaries " are the separated " horns " of the vomer, as I shall soon show.

'' If the convenient fancy of our ornithic life-tree be kept in mind, to help the memory, then this tree must

be one of many branches, suddenly starting from the root.
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and the styliform crura long and delicate ; the fore margin is clearly notched ; it then

suddenly widens, and on each shoulder there is a triangular snag with its projecting

base looking outward and fixed and grafted upon a sigmoid spatula of cartilage (v. c).

This compound lyre-shaped vomer is strongly attaclied to the nasal floor (al. n) by a

broad and short ligament composed of connective fibres. In the adult (fig. 9, v) the

angular snags have been segmented off as small " septo-maxillaries " {s.mx), the body

of the bone has become very thick, and the crura stronger. The inferior surface is

subcarinate, the superior scooped. Here the main difference between this vomerine

arrangement and that of the Passerines is, that the bony substance has affected the

cartilaginous segment, but not the nasal labyrinth. Yet the amount of metamorphosis

seen in these birds is greatly in advance of the pupal simplicity of the Rhea ; even where

the vomerine cartilage occurs in a high type, as in the Celebesian Woodpecker [Hemi-

lophus fulvus), there is no morphological union with the vomerine bones.

The pterygo-palatine arch is very strong in its posterior half, and of extreme tenuity

in front. The suspensorial segment, " pterygoid " (figs. 1 & 9, pg), is not tip-tilted

as in most of the Coracomorphae, but agrees in this respect with the forms that lie

in its own lower stratum, the apex being compressed and bilobate, so as to abut against

the quadrate up to its orbital process. For the rest, its form is exactly that of a

Pigeon or Plover ; but it appears to be gallinaceous in one important aspect—namely,

that the mesopterygoid spur is fore-shortened, and is here formed into a crest, convex

without and concave within, where it forms a gliding joint on the swollen basifacial

beam (fig. l\,pg, pa.s). But in the young Ilemipodius varius it is a long separate bone

(fig. 13, ms.pg) ; and what is unusual is its coalescence with the pterygoid again, and not

with the palatine. This being the case, the narrow outturned postpalatine bar fits but

loosely to that beam, but converges to meet its fellow below it, to form a fibrous com-

missure, symmorphic of a very early condition of the lyriform trabecular arch. The

small " interpalatines," which are inbent snags, are of less extent than the overlying

ethmopalatine laminae, which articulate with the feet of the vomer (figs. 1 & 9, i.pa,

epa, v). Opposite these the palatines bend gracefully round to pass forward as the long

prsepalatine styles (pr.pa) ; there is therefore no rudiment of the " transpalatine angle
;"

yet the groove between the outer and inner edge on the lower face of the bone is rather

deep. In front these bones reach to the solid part of the praemaxillaries, and stretch

themselves in front of their chief splints, the maxillaries (figs. 1 & 9, ^jr.po;, ww). These

latter bones are simple models, out of which, by further extension of bony matter, the

maxillaries of any kind of " Carinate " bird might be evolved. Each frail bony bar has

the usual processes and parts, namely :—the main or dentary portion, fish-like in lying

within the prtemaxillary ; the ascending facial process, which articulates with the

descending crus of the nasal (fig. II, n.tnx) ; the conjugational " maxillo-palatine " hook

(mx.p) ; and the retral jugal style {j. mx), or zygomatic process.

In the young Turnix (fig. I, ?jm'.^) the former are very slender styles, blunt-pointed
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at the end, and /-shaped ; but they are thicker in the young and old Ileniipodius, are

bowed outwards, and have a process at the base : this is most marked in the adult ; it is

pedate, its broad end looking to that of its fellow (fig. 9, mx.p). As far as mere length

is concerned, this is equal to what is seen in their counterparts in the Coracomorphte

generally ; it is a state of embryonic simplicity. The jugal styles of the maxillary, the

slender jugals and quadrato-jugals of the young (fig. l,j, q.j) are all coalesced together

in the adult ; so that whilst in number the bones conform to the Galline and Pluvialine

types, in condition they approach the Passerines.

The same two-facedness is shown in the great tripartite ethmoid, which I will de-

scribe in the adult first, and then give the details of the nasal labyrinth in the young.

Behind the very complete craniofacial " hinge " the trabecular base of the middle

ethmoid is greatly swollen into an anterior and posterior mass, with a vertical sulcus

between, a little in front of the pteiygoid ; for the pterygoids clasp the hinder of these

swellings, and the ethmo-palatine laminae that in front. Thus the trabeculse give off

a short pair of conjugationals as they converge towards their long and complete com-

missure ; and then the two arches cling to each other by the reconsolidated mesoptery-

goids and the ethmo-palatines, the trabecular bar swelling towards them. But there is

no " OS uncinatum," and the conjugational process of the palatine (ethmo-palatine) clasps

the splint, or parasphenoid, and the united trabecular bar.

The median ethmoid is continuous with the lateral masses, or " ecto-ethmoids ;" and

these have become spongy hones in another sense than their counterparts the upper and

middle turbinals of Man. In us they infold themselves to give room for the olfactory

mucous membrane ; in the Hemipod they, by swelling into bony tubercles, exclude the

olfactory tract (figs. 10 & 11, e.eth). This is seen in a lesser degree in Pigeons (espe-

cially the Dodo), in the Sandgrouse, and the Plovers ; but the Hemipod has only one

rival in this character, namely the Bell-bird [Chasmorhynchus), which I shall describe

anon. The antorbital mass {p.p) is a rounded kregular cake of bone, and has no seg-

mented angle answering to the " os uncinatum."

The frontals, nasals, and nasal processes of the praemaxillaries largely enroof the

ethmoid, which, however, appears at the eave of the large orbit in front. That appa-

rent subdivision into an antorbital and lachrymal, as described and lettered in my former

paper, is a mistake, caused by my using analogy for my guide ; there is no lacrymal ;

and in this respect the Hemipod differs from Plovers and Pigeons. In my former

paper (p. 195) I supposed a lachrymal in Syrrhaptes; but it seems to be as apocryphal

as in Hemipodius. In the great Crow-group, only the largest kinds have even a very

secondary fore-wedged pupiform lacrymal; in most it is either absent or extremely

small.

The nasal labyrinth of Hemipodius is neither struthious nor coracomorphic, nor does

it correspond with what is seen in birds near its own ornithic level ; it is a stepping-

stone from the simplicity of these parts in the reptiles to their elegant labyrinthic con-

VOL. IX.—PAET V. December, 1875. 2 s
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dition in the ordinary bird. That of the Fowl (Phil. Trans. 1869, plate Ixxxvi.) may

be taken as a medium form ; and a comparison of these together will reveal the ornithic

shortcomings of the Hemipod. Seen from above (fig. 2) and from below (fig. 1) the

whole labyrinth is large and tumid, the " alinasal " region (al.n) occupying two thirds

of the whole ; and of the remainder much belongs, like the fore part, to the air-sifting

region, that which is supplied merely by the nasal branches of the fifth nerve.

A transversely vertical section through the first third of the long narial slits (fig. 3)

shows the sharp fore end of the nasal septum (s. n) and the " alee " given off by it, the

alinasal roof. Near the septum a flap of cartilage is given oif as a secondary growth,

which turns its hollow face outwards and thickens below ; this is the "alinasal turbinal"

{a. th) ; it is very similar to what is seen in the Fowl (torn. cif. plate Ixxxvi. figs. 1 & 2,

n. tb). Letting the eye follow this series of sections it will be seen that the continuity

of the various flaps has been destroyed by the first section, these divided cartilages being

only apparently separate. If the whole labyrinth were separated out, and held with its

fore end upwards, it would be seen to be two imperfectly closed tubes with three upper

internal divisions, with the under surface split into four ribbons of cartilage, and having

the base or the antorbital region closed in by a large sheet of cartilage, continuous with

all but the infero-median flaps. The alinasal roof overlaps the wall ; and at this part

the wall is cojjed with a double outgrowth ; it is also coiled upon itself into three fourths

of a cylinder, the inner edge coiling towards the turbinal («. tb): thus the tvall becomes

the _^oor- Over this section we have the thick root of the nasal portion of the prse-

maxillaries ()!.ji)x); against it the dentary part {d.px), the apex of the maxillary {mx),

and, below, the prsepalatine spur (jjr.jM).

In the next section (fig. 4), within these bony bars we have a changed condition of

the labyrinth ; the septum has its basal, trabecular (tr) thickening (rudimentary " sub-

nasal laminffi "), and the alinasal turbinal (a. tb) bent knee-like at its upper third and

much expanded below. The upturned nasal floor has become separate fi'om the down-

turned nasal wall (n.f n. w). In fig. 5 the fore part of the upper crus of the nasal (w)

has been cut through, and the face has been severed where the skin of the forehead

insheaths the skin of the beak, as we see in Ostriches and Tinamous. This sheath is

indicated by a dotted line in fig. 2. This section is through the double valley between

the alinasal and aliseptal swellings (fig. 2, al.n, al.s) ; and a branch of the nasal nerve

[n. n) is seen piercing the thickness of the cartilage on each side of the septum,

above.

As the alinasal region overlaps the aliseptal below, it (with its turbinal) lies lower in

this section ; its outgrowth («. tb) has become more angular, or genuflexed, towards the

septum, and thicker and upcoiled below. The uptilted floor-flaps [n. f) are brought

closer to the turbinals {a. tb) and to the septum, and much further from the wall, the

section of which is now largely hammer-headed. This section (fig. 5) is a front view

;

and from the short aliseptal region {cil.s) we see a small ear-like process (outgrowth)

;
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this is the anterior extremity of the true " inferior turbinal " (i. tb). This turbinal is

shown in the next section at its fullest development (fig. 6, seen from behind), a mere
foot-shaped outgrowth from the little extended "aliseptal" region, this part being

almost aborted by the huge nostril-covers (alse nasi). We shall see that in the Rook
the " inferior turbinal " infolds itself two and a half times, in the Fowl twice, in the

Rhea (" Ostrich Skull," pi. 10. figs. 14 & 15) and in the Tinamou (ib. pi. 15. fig. 9, tb)

three times, whilst in the " Casuarinse" (ib. pis. 10. & 12) this fold breaks up so as to

be a veritable " arbor vitee " in section. In this section (fig. 6) the septum (s. n) is thin-

ning out towards the hinge ; the alinasal wall is coiling inwards and thickening, still

having its huge turbinal flap {a. tb) ; close behind this part the long submesial flap is

tied strongly to the vomerine cartilage (fig. 8, lower view). The floor-flaps (»./)
are very large here ; near their end their strongly bowed inner faces are very close

together.

The next section (fig. 7) is viewed from behind ; and the left antorbital plate or " pars

plana " {p. ]}) is cut away : it is very large, as is shown on the other side. Between
the alar and median parts of the fast-hardening ethmoid {]}. e) and the antorbital

wall there is a large open space, admitting the ingress of both first and fifth nerves

(1, n. n).

This ecto-ethmoidal cartilage (upper ethmoid and pars plana) appears on the surface

above and laterally; hence the abortion of the lachrymal, as in the Passerinte.

There is nothing to be called " upper turbinal " (u. tb) except the circular infolding of

the aliethmoid (al.e) just in front of the antorbital wall; and the " inferior turbinal"

shows a greater curvature just in front of that wall. The " middle turbinal "
is only

represented by a somewhat ridgy condition of the great posterior plate, between the

other two. Having studied these parts in the highest Amphibia {Sana) and in the

Snake, Lizard, Crocodile, and Turtle, I am enabled to say that the " TurnicomorphEe,"

although formed on the ornithic plan, yet have their nasal labyrinth very little in ad-

vance of what is seen in those cold-blooded types, and considerably below that of the
" saurognathous " Woodpeckers. The postoral region presents a peculiarity which can-

not be passed over, although the plan of the present paper does not strictly include

those parts.

In my former Plates of these birds I figured in H. varius a large tympanic (" Gallina-

ceous Birds and Tinamous," pi. 35. figs. 1 & 2), and in the other species (pi. 34. figs. 1

& 2) a larger and a smaller bone ; but in this invaluable skeleton, lent me by Mr.

Salvin, I find six (PI. LIV. fig. 12, ti/) ! and the last but one of this chain is much the

larger, and is folded upon itself like a viper's tooth, as if to enclose some tube. I am
not certain whether the " siphonium," which carries air into the lower jaw, is embraced

by this bone or not ; in my next instance it is, as I will soon show.

Considered by itself, the Hemipode is a low type of the " Carinatse," more reptilian

in some respects than the " Ratitae " down below it. But if it be looked at as a remnant

2s2
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of an ancient and almost extinct race, a race from which the most highly gifted and the

most numerous of all the feathered tribes have probably sprung, then the interest in-

creases ten-fold, and the morphologist will never rest until the relations of every

branch to this simple stock are understood.

To this end a clear conception of what is highest in the facial morphology of birds

is, before all things, necessary; and our Old-World Crows and Warblers will furnish

us with " that which is most perfect in its own kmd," and therefore fit to be " the

measure of the rest."

On the Morphology of the Face in the Coeacomorph^.

Example 1. Corvus frugilegus.

Hahitat. Great Britain and Europe. Group " Oscines," Miiller ; family " Corvidee."

In all respects, physiological, morphological, and ornithological, the Crow may be

placed at the head, not only of its own great series (bii'ds of the Crow-form), but also as

the unchallenged chief of the whole of the " Carinatse."

The earlier stages of the skull-face of this type have already been given (see 'Monthly

Microscopical Journal," Nov. 1872, pis. .34-39, pp. 217-226). The figures of the

fledgeling here given (PI. LV. figs. 1-4) are a further working-out of the oldest figured

in that paper (pi. 38). The dissected palate of this bird (C. frugilegus) is a full revela-

tion of an " segithognathous face." Once clearly understood, this will serve as a ready

diagnostic in the discrimination of numberless species ; by this they all may be judged,

and then take the right or left-hand file—either to be classed with the Coracomorphse, or

take their room lower down with the less-specialized groups.

The parasphenoidal rostrum (fig. l,^j«.s) is short, and spreads into the symmetrical

tympanic wings or " posterior pterygoid processes." Near the end it has a slight rudi-

ment of the basipterygoid processes. At the opposite, distal end of the trabecular arch

the coalesced prsemaxillaries have a strong scooped triangular body ; from this proceeds

the dentary and palatine process, very close together, and, above, the combined nasal

processes (d. px, p. ju; n. lu). The parasphenoid (^;«.s) has completely coalesced with

its endo-skeletal part, the proximal half of the fused trabecule ; but the praemaxillaries

have formed no such union with the anterior half The azygous praenasal cartilage (jm)

is still only half absorbed ; behind it the coalesced distal ends of the trabeculse are deve-

loped into a " recurrent process " {rc.c); behind this part they reappear in their originally

broad flat form {tr), and then immediately in front of the " hinge-notch " they are com-
pressed again

:
this part is seen in front of and above the vomer {v). But this foremost

facial arch (the trabecular) cannot be studied here separately from the nasal labyrinth.

In this palatal or under view (fig. 1) the alinasal laminse {al.n) are continuous witli the

fore ends of the trabeculae (cornua trabeculee, c. tr), and also with the azygous prsenasal
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rostrum (pn), meeting beneath the axial parts ; they are continuous with each other

also ; and this compound structure is one very important to be understood : morpho-

logically the " recurrent trabecular cartilage " (rc.c) is formed by the free ends of the

comua trabeculse.

The space between the front wings and their outer wall (al. n) is the external nostril

(e. n). The outer wall of this nasal vestibule has in its inner side the large " alinasal

turbinal " {a. tl) ; and this is separated by a narrow space from the subnasal (trabecular)

laminae {tr).

Behind, both wall and turbinal are continuous with the bony vomer {v). All this is

made clear by the transverse sections.

The first of these (fig. 2) was made close behind the external nostril : the lateral

and upper portions are here continuous. The razor has passed through the thick part

of the nasal process of the prsemaxillaries [n:px), the upper crus of the nasal (;t), the

dentary part of the prsemaxillaries {d.])x), the maxillary before it has given off the

maxillo-palatine process (mx.p) and the prsepalatine spur {pr.pa). Below, the nasal

wall (h. w) rests in a groove of the maxillary ; at its middle it gives off' the " alinasal

turbinal " {a. tb), which is large, and is thrice bent upon itself in an angular manner,

giving off" at the last two bends a slight secondary outgrowth. Above, the " alinasal

"

passes into the " aliseptal " cartilage (cd.s, fig. 3) ; and here we have a section of the

fore end of its turbinal, the " inferior "—anterior in the Bii-d, although below the others

in Man. This is here scarcely more than half a cylinder. In this region the common
wall between the nasal sacs is continuous with the crests growing from the flat, tilted,

and coalesced " trabeculee ;" these are seen to be large and curved.

The next section (fig. 3) is through the maxillo-palatine processes (mx.p), which here

are distinct in section from the marginal portion (mx) ; they form a pair of slanting

planks, on which the compound vomer rests at its sides. The roof-bones (n, n.px) are

here flattened out over the broad gently swelling " aliseptal " roof. At this point the

wall has died out below ; and the aliseptal lamina, after growing downwards and inwards

for a short distance, folds itselt suddenly inwards, and is coiled two and a half times

{i. tb). Between these large inferior turbinals a diff'erentiating cleft has appeared,

causing a dehiscence of the nasal septum (s. n) from the trabecular bar and

crest [tr). The cartilages which lean towards this on each side are the common end

of the alinasal wall and its turbinal ; and the bony plate which is grafted upon both and

binds them together is the vomer [v). The anterior face of the same somewhat solid

section (fig. 4) shows more of the nasal cartilage ; it is magnified twice as much.

The part of the trabecular commissure and crest {tr) seen here shows it to be small

;

it is not, however, far from the "hinge;" the trough formed by the vomer and the

" inturned alinasal laminae" [i. a. I) is very deep and large; and in the adult the bony

matter, creeping along the cartilage to some distance, gives the vomer, in the macerated

skull, the appearance of one very deeply scooped bone.



302 PEOr. W. K. PAEKEE ON .EGITHOGNATHOUS BIEDS.

The bone itself (fig. 4, v) is concave above ; it was formed from two symmetrical

scythe-shaped moieties, each of which began as endostoses in the corresponding " vome-

rine cartilage :" they ossified it thoroughly, and then seized upon each alinasal wall,

where they ended by turning inwards. But the broad cartilaginous band below (see

fig. 4, i. a. I) has a separate bony graft, the " septo-maxillary " (fig. 6, s.mx); and this,

with the extended bony matter in the nasal cartilages, gives the peculiar appearance

the vomer of the adult bird has when viewed from below (fig. 6) : it resembles the face

of a bull, the ascending laminte being little ears, and the outturned septo-maxillaries

its short diverging horns. The septum nasi ossifies in the adult :—in front, from the

ossification of part of the alse ; and the freed trabecular part (tr) by its own centre.

The compound " vomer " of the adult Crow has therefore been formed from :—

•

a. A pair of vomerine cartilages.

b. A pair of vomerine centres (endostoses of those cartilages).

c. A pair of septo-maxillaries—exostoses formed upon the following, namely

d. The end of each inturned alinasal wall, combined with the end also of its

" outgrowth " the " alinasal turbinal."

Then, as if this amount of metamorphosis were insufficient, the crura of the vomer

coalesce with the ethmoid processes of the palatines (e.jm), so that in each movement

of the face the whole nasal labyrinth is carried forwards and backwards by the mobile

pterygo-palatine arch. This second preeoral arch has a short and stout suspensory seg-

ment, the " pterygoid "
(pg), which, however, as the bird grows older, becomes slenderer,

especially behind, where it acquires the epipterygoid hook or " hamular process." It

flattens out horizontally in front, and then sends a spur to overlap the palatine. This

becomes the " mesopterygoid "—separate in a young flyer (fig. 5, mspg), but soon to

ankylose with the palatine.

The distal segment of this arch, the palatine [pa) is greatly longer than the pterygoid

:

with the fore end of the latter it tends to form a commissure, which is only completed

by membrane ; it is then bowed out on each side, and each moiety runs far forwards as

a finely pointed style (fig. 1). Where it is overlapped by the pterygoid, there it is split

mesiad into two laminse; these end in front in sharp spurs, to the upper of which the

vomerine legs are articulated ; the lower or " interpalatine processes " are merely united

by a ligament to the maxillo-palatine spatulse.

If this were all, the palatines of the Crow would correspond with those of the Hemi-

pod. But the first bony shaft does not calcify all the arch-moiety ; it leaves an external

outgrowth, which has time to become solid hyaline cartilage: this is the "transpala-

tine " element {t.pa), and it is a sure sign and correlate of complete segithognathism.

This free auricle of cartilage becomes, in a young summer-bird, a distinct bone (fig. 5,

t.pa), ossifying at first by endostosis ; and then, in the adult, it shows no sign of having

ever been separate from the body of the palatine (fig. 6, i.pa, t.pa).
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The fledgeling shows how ichthyic the maxillaries remain, even in this high type

(fig. 1, mx) ; they wedge in below the dentary and palatine processes of the preemaxil-

laries, and then, growing broader, send inwards the gi-eat slanting spatulate maxillo-

palatine spur (mx.j)). This has a struthious coarseness now, but becomes elegant in its

curves and scoopings afterwards (fig. 6), and acquires a distinct pedicle. That pedicle is

much more slender and defined in many of the feebler forms that crop up around the

true " Corvidee ;" and its form, ruder or more elegant, is very useful as a mark of high

or low breeding in any type. The long jugal style (/) has no quadrato-jugal subdivision,

but binds directly on the quadrate.

This latter bone and its relationships, although not coming within my stricter plan,

has to be brought in here. It curves backwards (fig. 7, q) to be articulated with a raised

facet common to the periotic and exoccipital regions : this " otic process " is merely the

expression, morphologically, of the hooked form of the proximal end of every facial bar

;

its orbital process is the " pedicle " or apical process (2>d).

Here, in the bird, instead of being enclosed in the tympanic cavity, it forms its cres.

centic anterior wall and boundary, and to it the rim of the membrana tympani is largely

attached. Our ancestors called the quadrate the " tympanic " '
; but younger eyes have

beheld the true tympanic in another form : here it is seen divided into a fine chain of

bones, seven in all ; one of the seven, the largest, has a side duty imposed upon it,

namely the walling-in of the " siphonium." This tube (fig. 1, s])m) is membranous in

the fledgeling; but afterwards in the Cor^idse, and in many of the singing-buxls, the

principal tympanic is coiled upon itself, the opposite edges uniting ; thus the tube is

quite enringed.

My demonstrations of these parts are from an old Carrion-Crow {Corvus corone) ; this

is the example mentioned by Prof. Huxley (Elem. Comp. Anat., note to p. 249) as

having six tympanies, as I had then informed him.

In fig. 7 the bone attached to the jugal [j) and that behind the articulare are " sesa-

moids " {sd) in the " external quadrato-articular ligament ;" but the more massive bone

running downwards from the tympanic ring to the upper surface of the " internal

angular process" of the mandible is the " os siphonii" or principal tympanic.

In fig. 8 the pneumatic passage into the lower jaw is shown, a bristle passing into

it ; in fig. 9 the bristle passes also through the lower third of the insheathing tympanic,

which is seen to be folded upon itself. Fig. 5 a is the upper or tympanic end of the

bone, its edges perfectly closed in, forming an oval aperture. In the Crocodile (see

Huxley, " On the Eepresentatives of the Malleus and Incus," Proc. Zool. Soc. May 27,

1869, p. 391) the siphonium carries air from the quadrate into the articulare—but in

the bird, from the tympanic cavity, as Nitzsch has rightly described it.

Correlated with the compound vomer, attached to the nasal vestibule, we have, with

' This fine old race of teleological anatomists is nearly extinct ; only Owen remains of the remnant of the

giants.
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one notable exception, the ecto-ethmoid (e.eth) standing out flush with the rest of the

face, and cropping up on the forehead, in this latter respect agreeing with Crocodiles

and Monitor Lizards.

The great, gently scooped antorbital wall (fig. 5, j^-p) is ossified in the young flyer by

its own centre—a centre which backs the middle and lower turbinal regions. But the

back of the upper turbinal region has, in the Crow, its own centre of ossification (fig. 5,

e.eth). This "upper turbinal bone" is seen in the retired, smaller ecto-ethmoid of Buteo

vulgaris and some other birds ; but here, in the Crow, it forms the top of the outstand-

ing " prsefrontal " bone. The first and fifth nerves have each their own chink or

passage, the pars plana growing into the aliethmoid between them.

The lacrymal (fig. 5, I), with one exception (the same as above, namely Menura su-

j)erba), is, at its uttermost growth, a mere pupiform bar, thrust forwards by the huge

lateral ethmoid, and wedged in between it and the nasal.

In a very large number of the ^githognathfe the lacrymal cannot be seen at any stage

;

and in many of those in which it does occur it soon ankyloses either with the nasal in

front or with the ethmoid behind. I find no orbito-sphenoid in the eye-socket of the

Coracomorphse, only a " prsesphenoid."

Before passing to the next family, it may be mentioned that the vomer of the Corvidse

is not always typical ; in Fregilus graculus its anterior half is a decurved, narrow, thick

spoon, subacute terminally (PI. LV. figs. 10-12).

Example 2. Eiiticilla 'phoenicurus juv. Europe.

Habitat. Migrating in spring to Great Britain. Group " Oscines," Miiller ; family

" Sylviidse."

To me it seems evident that the genus Sylvia contains the highest or most specialized

of the small Passerines, and this notwithstanding the corn-husking and fruit-crushing

powers of the small conirostral Passerines, which are the result of secondary specializa-

tions ; but in the fulness of their organization as to all that lifts a bird on high above

a reptile, or above a reptilian bird, these types are, as to family, what a blood-horse is

as to breed ; they are of the highest and the purest blood. That these birds (the very

aristocracy of the " Oscines " or songsters) are small does not much affect the question

;

for if we wish to look for a low bird of mean reptilian blood, we search for it amongst

the ponderous giants, the small-brained, wingless, raft-breasted Cassowaries and Emues.

It is as difiicult to see the fundamental reptile in these refined ovipara as it is to discover

the lineaments of the Caterpillar in Vanessa io.

In this pin-feathered nestling of the Eedstart (Euticilla phoenicurus) I have given as

simple an expression of the two prseoral arches and the nasal sacs (PI. LV. fig. 13) as

possible, omitting nothing important. Being the palate of a very young bird, it will

difl'er less from what is seen in the adult of lower types than that of an old bird of this

genus.
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The trabecular arch, hidden behind by its under-beam the parasphenoid {pa.s), has no

basipterygoid processes. Beyond the " hinge " it is soft, and, as in the Cj ow, is first

narrow, and then spreads out as two oblique wings with a crenate and wavy margin [tr).

The pra-nasal cartilage has been absorbed ; and, beneath, the coalesced trabecular horns

have grown into a triangular tongue of cartilage : this is the " recurrent lamina "
{re. c).

The ox-faced vomer {v) has two crescentic emarginations in front ; it is not uncommon
to find a fore-looking projection at the mid line. This bone becomes pinched behuid,

its sharp legs converging ; it has below a scabrous appearance from the loss of its peri-

osteum, which was supplying it with new osteoblasts. On its shoulders it carries the

great nasal vestibule ; its moieties are grafted upon the " inturned alinasal laminee "
(/.

a. I). Neither in the young Eedstart, nor in the adult Whitethroat {Sylvia cinerea) have

I been able to detect any lateral ossicles or septo-maxillaries. I have also searched for

them in vain in the Wagtails {Budytes rayi and MotacUla yarrelli) ; but in the Willow-

wren {Phylloscoims trocMlus) they are very evident on each side 'in the substance of the

nasal cartilage. This bird differs in some other respects, as we shall see. In the Red-

breast {Erithacus macula) they are very small. The segmentation of the trabecular to

form the cranio-facial hinge is, if the now absorbed prsenasal be taken into the measure-

ment, in the middle of the bar.

On each side of the septum nasi the nasal wall bends in as a wavy-edged floor-plate {n.f),

above which is seen the large alinasal turbinal {a. th). The coalesced priemaxillse are

such as we see in the young of all these birds, the dentary portion {d.}jx) largely over-

overlapping the maxillaries {mx), and the palatine spur {j).px) binding the outside of

the prsepalatal bar {^v-pa).

The large vomer almost wedges aside the moieties of the palato-pterygoid arch as

much as in the " Ratitse." Indeed the adults of the Coracomorphse seldom form any

thing like a " palatine commissure " such as is so common in other perching and climb-

ing birds. The right and left bars are bound together by the inwedged vomers ; and the

practical commissure is made by the early fusion of these bones.

The long, slender, rounded pterygoids—more slender still in the adult—have but a

little epipterygoidean process in the young {e.-pg) ; but this is evident and well formed in

the old bird. A ' mesopterygoid " {ms.^ifj) is breaking itself off from the fore part,

where it overlaps the palatine. But for the diagnostic transpalatine lobe of cartilage

{t.pa), the body of the palatine would be the almost exact counterpart of that of the

Hemipod (see PL LIV. fig. 1, pa), the main difference being the greater lengtli of the

ethmo-palatal spurs that bind the outer edge of the vomerine crura. The transpalatine

element answers very exactly to that of the Crow, being a rounded auricle ; but in the

adult (at least in Sylvia cinerea) the periosteal layers grow backwards, and give it an

angular finish behind. The maxillary (fig. 13, mx) ends in front as far forwards as

the palatine, and behind almost reaches the quadratum. The delicate jugal {j) nearly

reaches the angle of the praemaxillary in front. The maxillo-palatine process {mx.p) is

VOL. IX.—PART V. December, 1875. 2 T
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narrow, thickish, scabrous, and solid, very unlike the elegant pedunculated trowel of

the adult bird, with its angular projections and pneumatic chamber. But it is very much

like its symmorph in the lower types of the Coracomorphse, which seldom become

pneumatic, and are but little pedunculated.

In the figure the rest of the nasal labyrinth is indicated on the left side by dotted

lines ; in the adult {Sylvia cinerea) the " os uncinatum " is only obscurely marked out

on the rounded lower border of the pars plana.

Having endeavoured to give both the contrast and the harmony of the lowest and the

highest of the birds possessing the gegithognathous palate, it will help to keep both

writer and reader from embarrassment if we take next the lowest forms of the true but

rotigh-voiced CoracomorphcC, all of them belonging to the " Notogaea "—old types inha-

biting the New World.

The lowest of these is the Lyre-bii'd ; at least it is the most abnormal in relation to

the segithognathous typ'e ; and, supposing it to have had an ancestry amongst extinct

" Turnicomorphse," they must have been far less passerine, and much more related to

Tinamous and ancient Cranes than the modern forms'.

Example 3. Menura superha.

Ilahitat. Australia. Group " Tracheophonse," Miiller ; family " Menuridse."

What I have to say upon the affinities of this bird will be merely from what I see

in its fore face. Other workers may see what can be done with all the rest of its

organization.

Side by side with Mr. Salvin's specimen I put the skull of the Trumpeter (Psophia

crepitans). The comparison of these two types causes the mind to waver ; and how-

ever necessary it may be to place the Lyre-bird with the Coracomorphse, yet it belongs

evidently to the same ornithic stratum, and most probably corresponds in time to this

ancient Crane, with its dense, almost ophidian bones, and its lacertian chain of

" superorbitals."

The basipterygoid processes are thoroughly aborted ; the parasphenoidal beam

(PI. LVI. fig. 1, pa.s) is of moderate thickness, it projects little, in front, below the

hinge. That subdivision of the facial axis is nearly perfect (fig. 3). In this skull, of

a female evidently old, the nasal labyrinth in front of the hinge is unossified : it has

been lost by maceration
; yet the remnants of it are very thin lamellse. The prsemaxilla

' I say " ancient Cranes ;" and the probability is that these abounded in the Tertiary period. The Eunjpyga

represents one family, the Kagu another, Psophia another, and Thiiwcoriis (and I suppose with it we must asso-

ciate Aitagis) a fourth.

All these are ancient types that have lost their nearest relations. They are altogether more struthious than

the ordinary " Gruidae." Professor Newton, in a letter to me, insists that Thinoeofus belongs to the " Limicolse
:"

as to its body it does ; its head is a morphological mixture.
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(figs. 1-3, 2}x) is of that moderately developed kind which might be found in a feeble-

faced bird of almost any great group : notably it is like that of Eeinipodius (PI. LIV.
fig. 11, px). The large open nasal space in the dry skull, the feeble difierentiation

of the palatal process of the prsemaxillaries, and the subcarinate, triangular form of

the fore part of the vomer (v)—all these are like what is seen in the yoimg of the Crow
(PI. LV. fig. l,p.px, v). At first sight the vomer appears to militate against the bird

being of the " kind " of the Crows ; but what I show in the young Eook clears the
thing up, and still better what may be seen in the Chough (Fregilus graculus). In
this bird the vomer (PI. LV. figs. 10-12) is seen to be scarcely at all more passerine

than that of Menura ; it is more downbent in front ; and the scooped facets, from
which the angle of the " intumed alinasal lamina " {i. a. I) has been macerated, are

somewhat lai-ger.

As the relation of the vomer to the nasal capsule is my proper text, I think it will

be seen that I have here pointed out the true diagnostics in Menura^.

The vomer of Menura (PI. LVI. figs. 1, 3, 5, v) is lanceolate, rather solid, carinate

below, and ankylosed by its crura to the ethmo-palatine plates. It is bent downwards
in front (fig. 3), but not so much as in Fregilus (PI. LV. fig. 12, v). The nasal scars

(fig. 5, i. a. I) are shallow-rimmed cups, as in Fregilus. In neither of these types does

the vomer encroach so much on the nasal cartilages ; and in neither of their adult

skulls can any septo-maxillary centres be seen : they may have existed near the vomer
on the nasal cartilages.

The pterygo-palatine arch is almost typical ; the pterygoid itself is short, but neat

and well-shaped, having a large " epipterygoid " hook, a well-formed cup for the

quadrate, a large anterior lobe clamping the basifacial beam, and a well-detached

large " mesopterygoid " (fig. 3, pg, e.pg, ms.])g). The palatines (figs. 1 & 3) have an
evident transpalatine territory {t.pa), which, being uncinate, makes the angle almost

as much developed outwards as in the Rook (compare PI. LVI. fig. 1, with PI. LV.
fig. 6, t.pa). The interpalatine spurs {i.pa) are stout, and are exactly like those of the

young Eook (PI. LV. fig. 1, i.pa), being larger than those of the adult (fig. 6). The
thin conchoidal ethmo-palatal laminae (figs. 3 & 5, e.pa) do not extend further forwards

than the interpalatine spurs ; they rise and attach themselves to the upper edges of

the vomer, exactly as in Fregilus. The angle on the outer edge of the palatine, wheie
it suddenly narrows into the praepalatine bar {pr.pa), is precisely like what is seen in

the Eook (PI. LV. fig. 6) ; and so is the thickening of the edge at that part. The prae-

palatine bar remains distinct from the prffimaxillar-y and maxillaiy (figs. 1 & 2).

The sides of the broad part of the palatines are much steeper than in the Corvidae

;

the sulcus between the side and the interpalatine edge is deeper: and the interpalatine

' I have very long been familiar with the peculiarities of the passerine palate ; but my recent paper, in the

Monthly Microscopical Journal (Nov. 1872), on the Crow's skuU is the first matter published by me directly on

this subject.

2t2
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laminfe grow much nearer together, and more perfectly enclose the nasal tube. The

maxillary (figs. 1 & 2, mx) is a long, narrow bone, elbowing out very little at the angle

of the mouth, and widening very slightly where the maxillo-palatine process (fig. 4, nix.j'))

is given off. This process has a very delicate, flat pedicle ; and the broken root of this,

in Mr. Salvin's specimen, appeared to me to be the whole process, very small. But,

happily, at the last moment. Professor Garrod has corrected my mistake ; and in his

specimens, kindly lent to me, they are seen to be unusually large and pedate, quite like

their counterparts in the Corvidse. They are not pneumatic ; but in Corvics they are very

slightly so.

The long slender jugals are ankylosed to the jugal process of the maxillary. The

nasals (n) and the large external nasal opening are altogether and thoroughly coraco-

morphous. Let ,these parts be compared with those of a Robin or a Wren, and their

close correspondence will be seen.

But the ethmoid and its surroundings are the real stumbling-blocks in this bird ; and

if this part had been placed in my hands as an unnamed fragment, it would have taken

a place close by Psophia. Yet the antorbital plate fits much more closely to the large

spongy lacrymal (/) in Menura than in Psophia. In both there is, in this bone, a large

superorbital portion, joined by a narrow waist to a pedate base, close to the jugum.

In Psophia the antorbital runs into the osseous back wall of the upper turbinal ; in

Menura it is quite distant from the roof; a large oblong space, through which the

olfactory and nasal nerves (1, 5, 5') pass, extends from the meso-ethmoid to the inner

face of the lacrymal.

The antorbital is wholly ossified (fig. 3, jy.p), it is square, entirely lies within the

orbit, and has a rounded infero-external angle, with no sign of an " os uncinatum ;"

this is aborted by the pedate base of the lacrymal ;
yet there is in that bone, in front

of the angle of the antorbital, an elegant pyriform lobe, with its narrow end looking in-

wards, whose direction is towards the ecto-ethmoid. This is undoubtedly the same as the

distinct " os uncinatum " of many birds. At the brow-edge of the great lacrymal there

is a larger anterior and a smaller posterior superorbital. In Psophia there are seven such

bones on one (the left) side ; on the other they are ankylosed so as to form only five.

All the three orbital bones of Menura come up flush with the broad, flat frontal

region (fig. 2, /. I, s.ob). There is one superorbital perched on the end of the long spur

of the lacrymal in Eagles and Hawks ; but a chain of bones, reduced here to three

counting the lacrymal, is very rare; Psophia and theTinamous are all I have seen with

such a chain'.

And now it may be asked. If Timiix be taken as a sort of stockform for the whole

of the " Jigithognathse," how is it that Menura is in some respects lower than Turnix 1

• Since the above was written I have received from James Wood-Mason, Esq., his paper on the ArboricoliE

(Wood-Partridges). He has found a perfect chain of superorhitals in four out of the eight known species of

that genus (see Journ. Asint. Soc. Bengal, vol. sliii. part 2, plate 2, 1874).



PEOF. W. K. PAEKBE ON .EGITHOGNATHOUS BIEDS. 309

To this I answer that the existmg " Tumicomorphfe " are most probably a few re-

maining wanderers, that still exist from Europe to Australia, of a huge family of birds

of all sizes, in great variety of shape, and specialized to all sorts of life. We may
imagine innumerable kinds of Struthionidse, Tinamida;, Turnicidae, and that " by these

was the whole earth overspread," and that amongst all this variety of " Eatitse," and
of " CarinatsB " with almost keeUess breast-bones, there arose from time to time birds

with new characters, the stocks and forefathers of walking, wading, swimming, diving,

perching, and climbing types : hence came the Dodo and the Solitaire ; and from the

same ancient bird-world sprung the gigantic Eails of New Zealand {Aptornis defossor,

Owen, and Notornis ManteUi).

The direct ancestors, in the wide paleontological sense of the word, of the Lyre-

bird would most likely have a huge body, feeble wings, a less exuberant tail, an

almost keelless breast-bone, bony eye-brows, and a vomer more pointed and relatively

larger than in the recent bird ; and that vomer would, like the same bone in Turnix,

be attached to the nasal walls by a ligament, and not grafted upon it.

Then, on that level, possessing incomplete " segithognathism," such a bird might
have belonged to a family allied to the " Turnicomorphse."

Example 4. Pipra auricapilla.

Halitat. Guiana. Group " Tracheophonse," Miiller; family " Cotingidse."

This bird may be said to stand on the direct road from the lower CarinatEe to the

Crows, and not on the bridle-path, like Menura.

The bat-shaped swollen basitempoials (b.t) imderlie a thick parasphenoid (PL LVII.

fig. l,pa.s), with no trace of basipterygoid process; then the beam becomes gradually

narrow to the cranio-facial hinge. In front of the hinge, which is as complete as in

the Crow, there is an alate septal base ifr) also perfectly corvine. A fenestra partially

separates the trabecular from the nasal part of the septum ; below and behind the

fenestra this part of the first arch had its own bony centre ; in front and above, the

bony matter belongs to the median part of the nasal labyrinth. A perforate nostril is

here formed by the round deep notch below the alate septum {tr) and the recurrent

fold (figs. 1 & 3, re. c). Although the septum is so well ossified, the rest of the nasal

labyrinth, in front of the hinge, is soft.

The gently cui-ved beak has an almost triangular outlme (fig. 1); and although its

elements are ankylosed together, the various processes can be made out ; the palatine

bars of the prsemaxillaries {p.pjx) end in a sharp point ; the dentary processes {d.px)

overlap the maxillaries {mx) at the angle of the mouth ; and the nasal processes have

shortened ends to articulate with the frontals. Here, again, the vomer (figs. 1 & 2, «) is

the most important part.

The vomerine moieties are broadish and very thin in front, and become filiform be-

hind. This part is three fifths the length of the whole ; and their crui-a are very near
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together ; they coalesce with the ascending palatine plate. The thickened shoulders

of the vomer are bevelled off; and here it is seen that the bony matter has ossified only

the posterior clavate portion of the vomerine cartilages (compare PI. LVII. fig. 2, v, v.c,

with VI. LIV. fig. 8, V, V. c). The bony substance of the vomer is in immediate contact

with the inturned alinasal lamina {i. a. I), but does not run into it ; the same may be

said of the small, triangular, apiculate " septo-maxillaries," which are attached (one on

each side) to the posterior border of the nasal cartilage, where it overlaps the vomerine

cartilage. These modifications form an exact half-way between the Crow and the

Hemipod. These form the first variety of " complete segithognathism," these parts

in this type being quite distinct, the septo-maxillary grafting itself on the scarcely

ossified vomerine cartilage, and not on the inturned alinasal wall (PL LVII. fig. 2, i. a. I,

V. c, s.nix, v).

The " maxillo-palatine processes " (figs. 1 & 2, mx.p) are simple, flat, pedate out-

growths of the maxillaries ; and in Pi^ra they do not bind tightly against the vomer,

as in those next to be described, but lie on a considerably lower plane. Behind these

processes, the maxillary continues broad for some distance, and then becomes filiform,

running without any suture into the jugal (J).

In the endo-skeletal elements of the second arch we have a subtypical condition of

the parts. The epipterygoid process of the pterygoid (e.jyg, J^g) is not much developed

;

but the bones themselves are thoroughly passerine, the flat anterior head articulating

with its own segment, the mesopterygoid, which is now confluent with the palatines.

The palatines (fig. 1, t.2}a, jir.j^a, pt.pa) are very instructive ; they are strongly bowed

out behind the short, straight prsepalatal portion ; but the angle is small, square, and

notched. This transpalatine process (t.pa) was evidently formed in a very slight angular

cartilage ; and I much doubt its having had a separate bony centre.

The interpalatine spurs (i-jJa) are very large and spinous ; and the concave bridge of

bone between these and the angular process is of greater extent than the upper or

ethmo-palatal lamina, which sends a small spur along the outer edge of the vomer.

The postpalatal laminae (pt.pa) meet each other below the parasphenoidal rostrum

[pa.s), and are greatly enlarged, orbitally, by the mesopterygoid segment.

The lacrymals are, I believe, corvine (but are lost in this specimen) ; and so is the

ethmoid {])])) As in Memira, the passages for the first and fifth nerves are not distinct,

one broad roadway, very wide on the inside, existing between the upper edge of the

thick spongy antorbital and the ethmoidal roof.

The vertical width of the antorbital is small inwards ; but it is flush with the face,

and very massive outside and below (see fig. 1, p.p, where it is indicated by fainter

shading). I have not found any separate " os uncinatum ;" it may have been lost with

the lacrymal.

Example 5. PachyrhampJms 1

Habitat. Gnmn?!.. Group " Tracheophonse," Mliller ; family " Cotingidse."

4
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This skull, at first sight, might be taken for that of a Tanager ; but it is widely dif-

ferent : it corresponds in all essentials with that of Pipra. Notwithstanding the great

expansion of the face in front, the palatine region is less divergent behind, and in some

respects we get here a truer repetition of turnicine characters than in Pipra.

The bat-shaped basitemporal region has a broader middle part (PI. LVII. fig. 4, b.t) ;

the basifacial bar {pa.s) has no basipterygoids. The hinge is not quite perfect; a bony

isthmus connects the ossified septum nasi and perpendicular ethmoid above.

There is no fenestra in the deep, stout, thoroughly ossified nasal septum separating

the nasal from the trabecular portion (s. n, tr) ; and thus this type is, in this respect,

intermediate between the Tinamou and Syrrhaptes (" Gallinaceous Bu-ds," pi. xxxvi.

figs. 1 & 4 ; and " Ostrich Skull," pi. xv. fig. 8, s. n, c.f. c). The triangular expansion at

the fore part of the base of the septum is due to the coalescence with it of the " recur-

rent lamina." The depth of the septum brings it into immediate contact with that

retral process ; and the nose is not perforated as in Pifra, with its alate, shallow septum

(fig. 3).

The vomer (figs. 4 & 5, «) keeps its breadth better than in Pipra ; its less convergent

crura are ankylosed to the ethmo-palatine spurs. As in Pipra (see fig. 2), the ox-faced

vomer has only utilized the clavate hinder part of the " vomerine cartilages" {v. c), which

converge towards the septum, and are separated from the inturned laminae {i.a. I) by

a very moderate distance (fig. 4). The alinasal wall with its tuxbinal is ossified

throughout by endostosis. It is not so hard as the vomer ; but these two bones keep

their own proper morphological territory ; and the line of junction of the two is at

the roof of a deep rounded sulcus (fig. 5, i. a. I, v), covered by the curling inwards and

downwards of the inturned angle of the alinasal. Exactly where the two osseous tracts

meet at their inner side,- a small limpet-like bony centre stands, looking forwards, and

forming a boundary-stone between the alinasal and vomerine regions : this is the septo-

maxillary {s.mx). It does not, as in the higher Coracomorphse, form an ectosteal patch

to the alinasal wall, which has ossified independently of it. The shoulders of the broad,

stout vomer are strongly thickened and downbent to articulate with the maxillo-pala-

tine plate (mx.p), the whole build of the palate being stronger than that of Pipra.

Thus the inferior face of the vomer is excavated in front, and its fore edge has a squared

emargination. Another upper palatal element, the os uncinatum, or " palato-trabeculai-

conjugational bone," is here beautifully distinct (figs. 4, 6, 7, o. u), but has been dis-

placed outwardly by the corvine laciymal (I) from its earlier ecto-ethmoidal relationship

(p.p, e.eth). This small seed-like bone has a rounded outer edge, and articulates by an

inner suture with the lower and outer edge of the lacrymal ; its mother substance was

a secondary bud, growing from the outer edge of the trabecula. In this type the

great lateral ethmoids, although less swollen than in Hemipodius, have a greater lateral

development ; indeed they carry this to a greater extent than any known bird (figs. 4,

6, 7). The very narrow frontals covering the great outspread ethmoids (" prsefrontals ")
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give this part of the head a very crocodilian aspect. The si^ongy inner part of the pars

plana (fig. 6, p. p), however, is of small vertical extent, as in Pipra ; and the nerve-pas-

sages run freely into each other. Part of the alinasal is ossified on the outside round

the external nares (figs. 6 & 7, al.n) ; this gives, in the dry skull, a notched appear-

ance to these wide passages. The small semi-lacertian inferior turbinals are ossified by

endostosis. Every thing hitherto shows Pachyrhamphus to be a very generalized bird in

its own great family or suborder ; the lower palatine structures will yield like evidence.

The pterygoids (fig. 4, pg) are stronger and moi'e arched outwards than in Pipra ; but

the ejiipterygoid spur is bound close to the front of the quadrate, as in the Turnicidse

and Gallinacete. The whole bar, by ankylosis, has relapsed into unity ; for the ptery-

goid, mesopterygoid, and palatine have lost all their sutures (fig. 6, 2^g, e.pa, mspg)'.

Between the postpalatine descending lips {pt-pa) there is more of the i^arasphenoid

seen than in Pipra ; and these inferior lip-like laminse soon cease, passing into the inter-

palatine spikes (fig. 4, I'.jja), which are spongy and have ragged edges.

The body of the palatine is but little bowed, and sends only a few toothlets back-

wards as rudiments of the transpalatine region [tpa) ; thence the bar is narrow, feeble,

bowed in, and then curved outwards a little before it ends, converging towards its

fellow. The upper lamina or ethmo-palatine (fig. 6, epa) is of the same extent ; but

its spike, ankylosed to the vomer, is smaller than that of the lower or intevpalatine

lamina.

The prsemaxillaries and maxillaries together form an elegant leaf-like rostrum (figs.

4, 6, 7), not unlike that of the Boatbill
(
Cancroma). The whole structure is extremely

light, and coarsely spongy ; and the coalescence of the maxillaries, prcemaxillaries, nasals,

and jugals is all but complete ; a little remnant of the suture is seen above the hinge.

On each side, close inside the angular process of the preemaxillary, are seen the large,

broad-based, struthious, maxillo-palatine processes (figs. 4 & 5, mx.p) : these are pneu-

matic, somewhat hooked, and bind by their inner edge on to the downturned shoulder

of the vomer. These processes also show that this form is more generalized than Pipra ;

the palatines 'and septum nasi show the same thing.

Example 6. Thamnophilus doliatus.

Habitat. Guiana. Group " Tracheophonse," Miiller ; family " Formicariidffi."

This strong-billed bush-bird shows the " Formicariidee " to be on the same ornithic

level as the " Cotingidse." They have both cleared the turnicine boundary hy a long

distance; but they are metamorphosed in the fiice much less than the typical Crows,

Warblers, and Finches. A mere glance at the figures (PL LVII. figs. 1, 4, 8) of the

palates will show how near Thamnophilus comes to those last described, especially to

Pachyrhamphus ; in some respects this form comes nearest to the Hemipods, in others

the latter.

The basitemporal and parasphenoidal regions are precisely like those of the " Cotin-
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gidte ;" and the nearly perfect hinge is bounded in front by a knife-like septum, as in

St/rrhaptes, Hemipodius, and Faclnjrliamphus ; but this is not ossified ; it is not alate in

the middle, but has in front two triangular laminae of bone underpropping it ; the lower

of them is a median process of the prsemaxillary ; and the higher is the " recuiTent

lamina " of the trabeculse {re. c) ; this is largely edged by unossified cartilage.

In Thamnophilus we have a pertinent instance of the occurrence of intense ossification

in a low type, showing that arrest of ossification is not of itself a sign of low position'.

The whole nasal capsule is ossified, with the exception of the margin of the very large

recurrent laminse and the septum, and had better be considered along with the vomerine

structures.

The alinasal turbinals (a. tl) are very large and bony, and they articulate by their

convex end with a concavity on the horns of the enlarged vomer (fig, 9, a. tb, v). The

alinasal wall(«/.M) is not even fl:ush with the facial bones (fig. 10), but sinks in, and is

thoroughly ossified ; below and within it is seen to have coalesced completely with the

maxillo-palatine process (fig. 9, i. a. I, mx.p), and is of very small extent in the floor of

the nose, which is here open, exposing the alinasal and inferior turbinals {a. tb, i. tb).

Here the bony growths are much in conformity with the morphological regions, save

that the ankylosis of the alee nasi with the palatine plate of the maxillary has produced

a form of desmognathism.

In Thamnophilus the vomerine moieties are as much indebted to hyaline cartilage for

the formation of their wings and crests as in the Crow, but the source is diff'erent : here

the cartilage is the vomerine spatula ; there, in the Crow, that cartilage is soon used up,

and then the bone grows into the nasal capsule to a certain extent. In this instance the

vomerine cartilages are themselves large enough to form a substratum for all the out-

growings of the vomer, so large and massive in the adult.

Not only does the alinasal turbinal form a cup-and-ball joint with the vomer, but the

vomer itself has an elevated subconvex facet on each side, which fits into a subroncave

facet on the upper surface of the corresponding maxillo-palatine plate. Altogether this

segithognathous palate is developed into a very complex kind of desmognathism.

At first sight the septum would seem to be ossified ; but a side view shows that it is

only the inferior edge which is bony, and the bone is quite free from the cartilage ; it is,

in this state, merely a membrane bone, a " median septo-maxillary " (fig. 8, m. s.nw).

We shall soon meet with this element again.

The preemaxillaries form the strong, narrowish, decurved beak, and are thoroughly

ankylosed to their surroundings.

The pterygo-palatin€ arch has a typical apex, the epipterygoid hook (e.pg) ; it is longer

than is usual even in the higher forms. The pteiygoids are rather long, elegantly bowed,

and have given off a large mesopterygoid, which has become ankylosed to the upper edge

of the palatine ; the pterygoids remain distinct. The palatines are extremely like those

' Neither intense ossification nor pneumaticity of the bones ar« signs of " high degree."

VOL. IX.—PAET v. December, 1875. 2 v
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of the " Cotingidse," having a long, sharp, inferior postpalatine keel on each side, between

which a small tract of the parasphenoid is seen. The middle palatine region is suddenly

dilated, but is of very small extent—the band connecting the base of the preepalatine bar

with the interpalatine spur being very narrow (fig. 8, i.jja), and the transpalatine

rudiments very small and gnawed {t.pa). The middle nasal passage is made vei-y wide

by the large rounded fold ofbone which connects the " ethmo-" with the " interpalatine
"

(figs. 8 & 9, e.pa). The praepalatine band is narrow, feeblish, a little bowed outwards ;

and ankylosed, in part, to the prsemaxillary. Here, with very typical pterygoids, the

palatines are the simplest and most turnicine I have hitherto seen in this great group,

with the exception, perhaps, oi Pitta.

The maxillaries and jugals are ankylosed together; the maxillo-palatines (mx.p),

partly described already, have a very broad, pneumatic root, and are as struthious as in

the " Cotingidse." I miss the lacrymal, seen in the last family ; but the lateral ethmoid

is very similar ; both above and below it is more than flush with the rest of the face

;

it shows no separate os uncinatum ; yet the foot of the antorbital is very large (fig. 10,p.p).

Above that plate there is, as in the " Cotingidae," a large common chink for the nerves

going to the nose ; but the proximal part of the pars plana is much deeper (compare

figs. 6 & 10, ^.^j).

Altogether this bird's face is of extreme interest, as instructive as that of the last

type.

The structure of the face in ThamnopMlus atriccppillws is precisely like that of

T. doliatus.

Example 7. Pitta melanocephala.

Hahitat. Borneo. Group " Tracheophonae," Miiller ; family " Pittidae."

This form is closely allied to, and yet differs considerably from, the last.

The basitemporal and parasphenoidal regions are the same as in Thamnophilus

;

but the fore face is straighter, and the angles of the mouth expand more, so that the

dentaty part of the prsemaxillaries is more outtumed (PL LVI. fig. 6, di.;px) ; the general

structure of the bone is coarser ; and altogether there is something more struthious in the

stiffness of form and general inelegance of build. Instead of the intense ossification of

Thamnophilus, the outer nasal structures are but littie ossified, principally the septum.

The vomer (y) is very flat below, and, above, rises towards the mid line, its groove

receiving the large septum, which is not notched off from the ethmoid ; the upper lobes,

in front, are moderately developed ; and the lower are swollen, so as to give a heart-

shaped appearance to this part : these latter lobes (fig. 7, v) are strongly articulated to

the maxillo-palatines {mxp). The vomer has evidently grafted itself upon the alinasal

turbinal, although it owes nothing, or scarcely any thing, of its size to that cartilage.

Yet this intimate union of the vomer with the nasal capsule puts Pitta into the typical

division ; in this respect it has " complete segithonathism " of the 2nd variety.



PEOr. W. K. PAJRKEE ON ^GITHOGNATHOUS BIRDS. 315

Thus this genus is very interesting as leading upwards towards the typical forms. In

this macerated specimen, the septo-maxillaries have evidently been lost ; for the angle of

the alinasal turbinal has been removed.

The second arch has its hinder segment less, and its fore segment more typical than

in Thamnophilus.

The epipterygoid is feeble ; and the rest of the bone (fig. 6,^(7) is like that of Fiiwa

(Plate LVII. fig. 1, fg), short and straight ; but it is thicker and coarser.

The mesopterygoid element has coalesced with the palatine, leaving the pterygoid

itself free. The postpalatine keels (fig. &,pt.pa) are deep, as in these low Coracomorphae

generally ; and the broad part of the palatine is attached to the prsepalatine region at

right angles, so that the appearance is that of a pair of hatchets stuck into the basis

faciei, opposite each other. The transpalatine portion {t.pa) is a badly developed snag

;

the interpalatine spurs {i.pa) are very small ; and the two laminee end in front, one

above the other, very nearly—the ethmo-palatine swelling out as in Thamnophilus, and

passing a little in front of the interpalatine plate (PL LVI. fig. 7, e.pa). The prsepalatine

bar is very flat and broad in front ; and the whole of this arch is stiff, coarse, and unty-

pical. So also are these great flap-shaped maxillo-palatines (figs. 6 & 7, mx.])) ; broad-

based, lathy; with a thickened inner edge, roundly notched for the vomerine joint,

these ear-shaped processes are strong marks of inferiority of type. The zygomatic

process of the maxillary is broad and flat proximally, and is thin and vertical where it

becomes one with the jugal (_;').

The lateral ethmoidal region is quite Thamnoj)hiline ; but the pedate jiTOcessMS unci-

natus of the thick pars plana is less marked. There is here, again, no lacrymal ; and

the 1st and 5th nerves pass through one wide, oval, very large cavity from the orbit to

the nose : Menura, Pipra, Pachyrhamplius, ThamnopMlus, Pitta, and Qrallaria all agree

in this character ; and they do not agree by accident. This great open door will lessen,

and be barred across, as we ascend. We have seen it to be so in the Eook.

Example 8. Grallaria squamigera,

Hahitat. Andes of Columbia. Group " Tracheophonse," Miiller ; subfamily " Formi-

cariidse."

In the palate of Grallaria, as compared with Pitta, two or three striking points of

contrast are seen, modifying the great general harmony between the two.

The whole structure is less stifi"and clumsy; the palatines are better developed; the

angle of the mouth is not so wide; and the nasal labyrinth, in front of the vomer, is

much longer. There is still less ossification of the interior nasal structures than in Pitta
;

but that this does not affect the zoological or even the morphological height of the type

is evident ; for in Thamnopldlus below, and in the next higher than Grallaria, namely

Artamus, ossification is intense, whilst in these two intermediate forms it is arrested.

As compared with Pitta, this form has the same gallinaceous epipterygoid (fig. 8, e-i^g),

2 u2



316 PROF. W. K. PAliKER ON .IIGITHOGNATHOUS BIRDS.

and an equally straight but slenderer pterygoid (pff) ; between these the parasphenoid

(pa.s) is thick and without basipterygoid processes. Above the parasphenoid the thick

perpendicular ethmoid (^>. e) and the septum nasi are but parts of one continuous

orbito-nasal septum, as in the Tinamidse; for here the cranio-facial cleft is as

imperfect as in Tinamus variegatus (" Ostrich Skull," pi. xv. fig. 8, c.f. c) : even in that

species there is a considerable " notch." There is this carinate character, however ; and

that is, that the ossification stops at the usual place, and the bony matter does not pass

from the ethmoid, forwards, to ossify the nasal septum {op. cit. pi. xv. fig. 10,^. e, s. n).

Yet in respect of this almost undivided orbito-nasal septum, this ground-bird is one of

the most struthious of the carinate types ; it has, however, a small oblique fenestra in

front of the " meso-ethmoid " (fig. 10, c.f. c).

The anterior part of this vertical plate in GmUaria is principally hyaline cartilage,

unchanged ; but abeve, a septal bone appears ; and below, a very frequent centre, the

" postseptal " or trabecular bone {tr) has commenced. This is the bone which, in many

typical Carinatse, forms the postero-inferior angle of the septum nasi ; and it bounds

the great " hinge " in front. Here it is seen midway between the ethmoid and the

fore part of the huge, deep septum. The symmetrical parts of the nasal labyrinth are

supplied with arrested centres of ossification ; on the inner face of the alinasal turbinal

(figs. 8, 9, a. th) there is a long, lanceolate tract of endostosis ; and on the base of the

posterior third of the left alinasal turbinal there is a patch (fig. 9, a. tl) both ectosteal

and endosteal.

On the outer face of the " inferior turbinal " there is a large wedge-shaped, well-

ossified tract, with its base behind ; and on the outer face of the upper turbinal there is

a squarish bony tract, the size of that on the inferior turbinal. Also the posterior half

of the alinasal wall is ossified as in Gecinus viridis and many of the " Coccygomorphee."

All these bony centres are of great interest ; for they represent the various commence-

ments of the continuous bony growths seen in this region in such birds as Gymnorhina,

Artamus, and also in birds that lie beyond the passerine boundaries.

Perhaps in the whole range of ornithic morphology there is no character more to be

depended upon than that cleft in the trabecular commissure which, growing upwards,

divides also the anterior nasal from the true olfactory region. Yet in Pitta and Grallaria

this is almost absent, and their intense struthiism is combined with Eegithognathism

of the highest degree. The vomerine moieties have grafted themselves upon the end of

the alinasal turbinals (fig. 9, a. tb, v); and, on each side, a septo-maxillary {s.mx) supple-

ments this peculiar metamorphic union of diverse parts. The thick, massive upper

lobes of the vomer evidently owe their great size both to the alinasal turbinals and to

the proper vomerine cartilages. As in Pitta, the rest of the vomer is flat, and the crura

are near together ; they coalesce with the coiled ethmo-palatine.

The next arch is extremely like that of Pitta (see figs. 6 & 8) ; the pterygoids {pg),

however, are slenderer, and the postpalatine keels longer : these are separate from the
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pterygoid ; but they are greatly developed above by a mesopterygoid segment, larger

than that of Pitta.

So also we have in Grallaria slenderer prsepalatine bars {pr.pa) and much more

development of the transpalatine spike {t.jia), which is here in a state very common in

the higher Southern Coracomorphae. The arrest of the lower spike of the palatine

(interpaiatine, i.pa), the coil of the upper or ethmo-palatine {e.pa), and the narrowness

of the band connecting these laminse with the outer edge, these are all pittine cha-

racters ; but this bond is oblique, and not transverse as in Pitta ; in this, it agrees with

the next and much higher type, namely Artamus. The elements of the upper jaw and

zygoma are strongly soldered together ; and from the maxillary region there grow

struthious maxillo-palatines (mx.p), exactly like those of Pitta.

The nerve-passage above the antorbital is narrower than in Pitta ; and the plate itself

is thinner and more produced at its angle (fig. 8, p.^) ; but there is no sign of either

a lacrymal or an " os uncinatum."

On the whole, the cranio-facial differences seen in these two types, whose habitat is

so far apart, merely bespeak a subgeneric distinction. Close to the Struthionidse in

certain respects, in others they have made a stride past the lower Coracomorphse gene-

rally. That the lower struthious characters are due to arrest at a stage which corresponds

to the end of the second third of incubation in the true Crows (Corviis) and in the Fowl,

does not affect the relationship of these birds to some lost forms of the " Ratitae."

Example 9. Artamus leucorhinus.

Habitat. Celebes. Group " Oscines," Miiller ; family " Artamidse."

The last instances were ttvo-faced; they looked to the Ratitse, and to the nobler

Southern Coracomorphee. My present instance is also one of these.

Looking at the palate of this " Wood-Swallow," it is difficult to say to which of these

two types it is most related ; it is in some things intermediate between them. This great

similarity is modified by two things, namely by far intenser ossification and by complete

ornithic metamorphosis. Although the growth of another branch, yet this bird culmi-

nates, as a southern type, at nearly the same level as the Piping Crow {Gymnorhina)

.

The basitempoi-al region (PL LVIII. fig. 1, h.t) is less evidently trilobate than in

Pitta ; and the parasphenoidal region (j»a.s) is less bulky. The rostrum ends at an

unusual distance behind the hinge ; and the basis faciei shows no mark of its former

compositeness.

The hinge, or cranio-facial cleft, is perfect, totally unlike its pittine prototype ;
and

the fore part of the middle ethmoid shallows gradually, and is rounded in front. The

trabecular and nasal elements are all ankylosed ; and the bone here, as in the rest of the

skull, is more elegantly light and spongy than in Grallaria and Pitta.

As in Grallaria, the nasal vestibule is of very great size ; but here it is ossified to an

unusual extent ; and the nasal floor, so small in the types just described, but largely
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developed in the Turnicidce (PI. LIV.), is here quite perfect, has undergone thorough

ossification, and is ankylosed with all the surrounding parts (PI. LVIII. figs. 1 & 2, n.f) ;

hence the septum (which is here a crest to this strong, bony plate) is not seen in the

palatal views. Yet, within, the posterior part of the alinasal turbinals, and, without,

the hinder part of the alinasal walls are soft ; and so also are the inferior turbinals.

The extreme end, however, of the alinasal turbinals has a borrowed source of bony

matter in the large upper spongy lobes of the vomer (d) ; these have evidently coalesced

with the small lateral septo-maxillaries (see Gmllaria, Plate LVI. fig. 9, s.mx). The

upper and anterior vomerine lobes wall-in a deep sulcus, and are extremely beautiful

and pneumatic ; their air-passage is above, and is very large. The diff'erence which can

be detected in this very Fitfine vomer is, that it is more spongy, has drawn more upon

the turbinals, is subcarinate below, and has a larger space between its crura ; in the

shortness of its conjoined part it is like Gmllaria and not like Pitta : this oscillation

between these two relations is to me a very striking thing'.

Of exactly the same pattern, yet the palate, like the rest of the face, is broader than

that of Grallaria ; and this outspread form of the whole face gives wider individual

parts. In mere form, the pterygoids, with their arrested epipterygoid hooks, are not

altered visibly ; but they, and their mesopterygoid segment, have become ankylosed to

the palatines : this is part of the generally intense ostosis of this bird. In the palatines

a change is easily discerned ; it is the lessened condition of the postpalatine keels {;pt.pa),

so large in the lower CoracomorphEe. The " transpalatines " {t.])a) are broader and

altogether more developed ; they arefliatter and better-formed; and, having had a fuller

matrix of cartilage, they are less like mere periosteal outgrowths.

The ethmopalatine lamina takes a less sweep ; its spur is fused with the upper edge

of the vomer ; as in the two last, there is no interpalatine spur {i.pa). Strongly as all

the fore palate is fused together, the broad prsepalatal bars (jyr.pa) are only ankylosed

by their tips ; they are flat, very elastic, and yet exquisitely pneumatic. At first sight,

the maxillo-palatines (wu'.^j) would seem to be as large as in Grallaria ; they are, how-

ever, enlarged by their bony union with the " inturned alinasal well" {i. a. I).

The process, however, has a broad base, and belongs to the simple type ; the maxillary,

behind the process, is broad and spongy, and is widened by the divergent angular process

of the prsemaxillary : the jugal bar is one continuous bone.

In the ethmoid we see an ascent in type ; for the common nerve-passage is more chink-

like, the antorbital has aborted the lacrymal as in the last two kinds, its angle is

modified ; it is prsmorse, as in Pitta ; but the outer angle of the bitten part turns

inwards, and forms a very distinct " processus uncinatus" (fig. 1, o. u).

The antorbital is spongy, but it is thin, as in Grallaria, not swollen as in Pitta—
another instance of that peculiar oscillation of this bird towards the Bornean and

' Here is a lesson for the paleontologist ! Fragmentary fossils, the palatine remains of this bird, especially

if the second arch had remained intact, could never have told any other than a pittine or a graUarian tale.
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American types ; it is as if its father had been a GraUaria and its mother a Pitta, but

to become an Artamus it had risen higher in the ornithic scale than either of its parents.

Example 10. Bendrocolaptes albicollis, Vieill., 6

.

Habitat. Brazil. Group " Tracheophonse," Miiller ; family " Dendrocolaptidae."

Mr. Sahin's collection yields me five types of this kind of Southern passerine, in

which the segithognathism is of the first or distinct variety of the complete kind ; the

members of this family and of the " Tyraunidse " seem to me to stand near to, but in

reality higher than the " Formicariidse ; " 1 speak thus, however, rather of their facial

morphology than as an ornithologist.

In some of these, as in my present instance, the basipterygoids are indicated by spurs

of the basitemporal (PI. LIX. fig. 1, b.t, b.pg). At first sight this seems a trifle ; but

morphology has no trifles : it is a Lacertian stigma. Every student knows that the

innermost laminw of the massive " parosteal " basitemporals of the bird become the

practical symmorphs of the Lizard's basisphenoids—symmetrical ectostoses ; also that,

whilst in the bird the basipterygoids are ossified by the parasphenoidal rostrum, in the

Lizard they are hardened directly from the basisphenoids. In our ascent from the less

developed to more highly metamorphosed types, we constantly come across this

" changing of hands," in the finish of a part. That Dendrocolaptes should have the

Lacertian character is like a touch of " atavism
;

" it can scarcely be other than a

delicate link in a long evolutional chain. The strong, rounded parasphenoid (PI. LIX.

fig. 1, pa.s) is short in this long-faced bird ; it forms the underbalk to a very massive,

non-fenestrate interorbital septum.

The ossification of the nasal labyrinth is very similar to that of GraUaria ; but I find

no trabecular bone ; the upper septal ossification is less ; and so is that behind, on the

upper turbinal ; that on the inferior turbinal is larger.

The alse nasi outside are quite soft ; but their turbinals have each a long endosteal

tract, as in GraUaria (see PI. LVI. fig. 9 ; and PI. LIX. figs. 1 & 2, «. tb). I find no

subnasal alse to the thin knife-like cartilaginous septum nasi : the fenestra separating it

from the meso-ethmoid (fig. 3, p. e, c.f. c, s. n) has become a " notch " by extension

downwards of the cleft, such a closed cleft as is seen in GraUaria (PL LVI. fig. 10, c.f. c).

In this respect Bendrocolaptes has risen above those " Formicariidse
;

" but in its

aegithognathism it is below them ; for I cannot find any advance of the bony matter of

the vomer into the turbinals ; it stops quite short. The vomer («) is very curious, its

coalesced part being very wide and short, and its legs almost close together. A small

septo-maxillary (fig. 2, s.mx) is seen intervening between the outer angle of the upper

vomeiine lobe and the extremity of the alinasal turbinal. The flat, broad, closely

clinging vomerine crura are ankylosed to the ethmo-palatine plates ; the angular process

on each side, in front, is articulated obliquely and strongly to the maxillo-palatine, in

the manner of a zygapophysis. The ankylosis of the secondary bones of the upper jaw



320 PEOP. W. K. PARKER ON ^GITHOGNATHOUS BIRDS.

does not obscure this region; the tlentary, nasal, and palatine processes of the prsemax-

illary are well marked (figs. 1-3) ; the body of that bone is of great length.

The palatine arch, like that of Arfamus, has lost the distinction of proximal and distal

segments ; the pterygoids, as in the last three instances, are straight, stout bones,

becoming alate in front ; the epipterygoid hook (fig. 1, e.pg) is typically developed.

The postpalatine crests (pt. pa) are less everted than in Grallaria, and are very close

together ; they are quite as large as in that tjpe and in Pitta; the interpalatine spur

is aborted, and the ethmo-palatine lamina is scrolled (fig. 3, e.pa). The mesopalatine

region is becoming of greater extent ; and the transpalatine snags have that remarkable

development backveards seen in many Southern passerines. The prsepalatines are very

pittine, short, broad, fibrous, concave above, and convex below.

The maxillo-palatine laminae are elegant little ears of bone, and are far apart, articu-

lating with the angles of the broad-shouldered vomer ; the strong but slender and com-

pressed zygoma {j) is one with the rest of the fore face.

Dendrocolaptes is above the Formicariidee in the condition of the maxillary palatal

plates, as well as in the palato-pterygoid arch. As in many of the higher passerines,

there is a small lacrymal (fig. 3, I) ankylosed to the upper part of the descending crus

of the nasal. The antorbital (fig. 3, p.p) has a concave outer margin, and a very

imcinate angle ; below, it has a suture, dividing off the tip and the fore part of this bar

from that which passes inwards to the meso-ethmoid (jj. e). The angle and part of the

outer face is the os uncinatum [p. u) ; and this has most probably coalesced above with an

upper lateral ethmoid, the bone described in the Rook (PI. LV. fig. 5). The foramen

for the two nerves (figs. 3, 1, 5') has lessened very much in size. The ecto-ethmoid is

not flush with the face as in most passerines ; and the frontal portion is small. This

bird is not one of the highest of the Southern Coracomorphae ; it is an ascent, however,

from the Formicariidse.

Example 11. Anceretes parulus.

Habitat. Chili. Group " Tracheophonse," Miiller ; family " Tyrannidse."

This is one of the smallest of the family, and, like one of the smallest of our native

Warblers (the Wren), shows a peculiarity not seen in larger forms, namely a develop-

ment of the vomerine cartilages equal to what is seen in Tiirnix.

The bat-shaped basitemporal plates, and the rounded parasphenoidal beam (PI. LIX.

fig. 4, p)a.s) are quite similar to those of the next example, Synallaxis (PI. LIX. fig. 6,

bt,pa.s); the hinge is perfect; and the septum nasi {s.n) is very large and thoroughly

ossified ; it is alate, as in Corvus and Sylvia.

The recurrent alinasal fold (fig. 4, re. c) and the hinder part of the alinasal wall

(fig. 4, n. w) are also ossified. The postero-inferior element of the septum nasi is entirely

ankylosed with the bony matter from the roof and front of the septum ; and the chink
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between the septum and perpendicular ethmoid is very small above : it agrees, then, in

this respect, with Bendrocolaptes.

The vomer (figs. 4 & 5, v) is very large, relatively ; and anteriorly it is twice as wide as

it is behind : this answers to Dendrocolajjfes. Here the vomers proper do not unite

with the inturned alinasal lamina (?'. a. I), but form the ossified and coalesced hinder

portion of the " vomerine cartilages " (v. c), which are longer, relatively, than in Turnix,

and reach more than halfway along the sides of the septum nasi towards the recurrent

lamina {re. c).

This species and the Common Wren {Troglodytes vulgaris), where the two vomerine

cartilages coalesce in front, and the Hemipod, are the instances which satisfy me that

the vomerine cartilages are not merely the long extremities of the recurrent fold,

detached, and separately chondrified, through the rapidly produced " prognathism " of

the bird's face, but are a pair of upper labials. The broad shoulders of the vomer

are formed by the addition of a square septo-maxillary {s.moc) on each side ; and it is

this bone which grafts itself on the inturned alinasal wall {i. a. I).

The pterygo-palatine arch is very similar to what I am about to describe in Synallaxis

and Muscisaxicola (PI. LIX. figs. 6 & 9). The pterygoid retains its distinctness (fig. 4,

pg) ; and its " hamular process " is long and slender. As in Muscisaxicola (fig. 9) and

Bendrocolaptes (fig. 1), the postpalatine ridges {ptpa) are fined ofl"; and as in Synal-

laxis (fig. 6), the slenderer transpalatine spurs {t.pa) are turned outwards as well as

backwards. Of the laminae that form the roof and the floor of the nasal passage, the

latter ends in a long interpalatine spur, and the former is arched (fig. 4, i.pa, e.pa).

The forward continuation of the palatines is very slender {pr.pa).

The lateral ethmoids are large, square, and have one wide, large opening above the

antorbital, for the 1st and 5th nerves. The frontal region of the lateral ethmoid is

moderate, the os uncinatum below not distinct ; and there is no lacrymal, as far as I can

see ; the maxillo-palatines are not pedunculated (see fig. 4, mx.p, which shows the root

of this process).

Example 12. Synallaxisflavigularis.

Habitat. Chili. Section " Tracheophonae," Miiller ; family " Dendrocolaptidse."

The skull of this bird is unrivalled for elegance and delicacy of structure ; this is

especially seen in the palate (PI. LIX. fig. 6). The swollen, cellular basitemporal plate

{b.t) is bat-shaped, and has the median part not much produ,ceid forwards. The para-

sphenoidal beam {pa.s) is very broad-based, and is without basipterygoid processes.

From the Eustachian opening {eu) to the solid part of the prsemaxillaries, the basi-

facial axis is one continuous structure ; but the posterior or upper third of the trabe-

cular bar is separated from the ethmo-prsesphenoidal bar by a very large interorbital

fenestra ; the rest of this coalesced arch is in a state of permanent fusion with the

descending septal crest of the nasal organs.

VOL. IX.—PART V. Becemher, 1875. 2 x
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Moreover it is evident that in these songless passerines we have not travelled far

from the level of the greatj)luviaHne stratum ; for the " notch " is only marked out by bony

tracts (fig. 8,p.e, s.n), the fore part of the perpendicular ethmoid being separated by

synchondrosis, and not by fibrous tissue, from the postero-inferior septal bone—a tra-

becular tract ; and this has in front of it two bones belonging to the common septum of

the nasal sacs. The foremost of these, as usual, ossifies the recurrent lamina, and the

alate region of the septum nasi (tr). Let this state of things be compared with what

the reader will see in Ocydromus australis, Gavia ridibunda, Uria troile, and Alca

torda, and he will see at a glance how near this elegant little Southern passerine comes

to the more specialized pluviaUne " Schizognaths." The lateral parts of the nasal

vestibule are all soft ; the part of the compound vomerine bone joined to the inturned

alinasal wall is a distinct, transversely placed bone, somewhat reniform—the septo-

maxillary (fig. 7, s.mx). The vomerine elements themselves have ossified the fore part

of the vomerine cartilages ; and these serrated blades of bone lie on a higher level than

the thick part of the vomer, the commissural part of which is squared in front, and has

a rounded notch behind. The shoulders of the bone pass gently into broad crura, which

stride along the parasphenoid, and are welded to the coiled ethmo-palatine laminae.

This type is spgithognathous in a complete manner; but it belongs to the first variety.

The pterygo-palatine arch displays the same southern characters as the trabecular.

The pterygoid has a long, delicate hook, a straight shaft, spreading in front ; its fore edge

is free ; and the palatines, which, although typical in borrowing a mesopterygoid lamina,

have long, rod-like transpalatines {t.pa) ; these spurs are turned outwards. The broadish

floor of the nasal passage is twice notched, in a shallow manner, behind, and sends a

sharp interpalatine spur {i.pa) forwards. The roof of the tube is elegantly arched,

passing forwards to combine with the vomer ; the postpalatine keels are large and

divaricate {pt.pa).

The thick edge of the outspread mesopalatine region passes on into the prsepalatine

(pr.pa). This is a most slender bar, which, from a compressed, becomes a depressed

band, ankylosed in front to the prsemaxiliary.

The external bones, prsemaxillary, maxillary, and jugals, are all ankylosed together.

The maxillo-palatine process (nnv.p) is delicate and falcate ; it is subpedunculated ; the

body of the bone, where it arises, is pneumatic. The palatine processes of the prac-

maxillary {p-px) are very well marked and extremely slender.

The lateral ethmoid (fig. ^,p-p) has a concave outer edge— an uncinate " lower angle
"

(o. u), a large common foramen above, and is not flanked by any apparent lacrymal.

On comparing this type with the large Bendrocolaptes, it is easy to see that most of

the difl'erence between the two arises from mere size. All that is independent of that

cause, however, is of a very instructive nature ; and much as this elegant little bird

resembles our Old-World Chats, Wagtails, Pipits, &c., it is a creature of the " Notogsea,"

and belongs to a lower level.
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Example 13. Muscisaxicola mentalis.

Habitat. Chili. Group " Tracheophonse," Miiller ; family " Tyrannidee."

This is a larger bird, and has a stouter face than the last ; yet, on comparing the

palates together, it is easily seen how near they are in nature. The character of the

bony substance in the two is exactly alike, both in the cellular and in the fibrous parts

;

it is of the most delicate kind. The basitemporal projects more at the mid line under

the Eustachian opening (PI. LIX. fig. 9, b.t, eu) ; and the posterior part of the para-

sphenoid (pa.s) is not so thick. The hinge-notch is more perfect than in Synallaxis,

and the septum much deeper and more largely alate (PI. LIX. figs. 9 & 10, tr) ; it much
resembles that of Jlomorus (see PI. LX. figs, 1-4), but it is deeper, as in Dendrocolaptes

(PI. LIX. fig. cijS.n). The alse nasi are soft externally; but their turbinals are ossified

(fig. 9, a.th), as is also the nasal floor {n.f.) and part of the recurrent fold [re. c).

The inferior turbinals have patches of endostosis. On the whole, the anterior part of

the palate is very much ossified for so small a bird. The vomer is large (figs. 9 & 10 v)\

and the inturned lamina [i. a. I), like the alinasal turbinal, is ossified by its own endosteal

deposit, and articulates with the large swollen lobes of the vomer—that is, with its

coalesced septo-maxillaries : this belongs to the 1st variety of " complete desmognathism."

The bony septum, behind its large subnasal alsc. is very solid and even bulbous ; and it

is almost embraced by the still more bulbous upper lobes of the vomer. The vomer is

broad, flat, largely united at the mid line ; and its flat crura are near together, and anky-

losed to the ethmo-palatines.

The likeness and the unlikeness of the next arch in this type and in Synallaxis is very

instructive, as showing very fine, and yet quite measurable and evident diversity. The
delicate, arcuate, ascending apex of the pterygoid {e.pg) has here its fullest oinithic

growth; the whole pterygoid (fig. 9,j)(/) is longer, more arcuate, and clings more closely

to its fellow in front, where it sends upwards a flat, leafy lobe, which articulates in

front with the mesopterygoid lobe of the palatine, once a separate bone.

The postpalatine laminae are cut away, as it were, below ; and the body of the bone

is more spongy than in Synallaxis; the prsepalatal bars are equally delicate, and form

one continuous and almost straight bar with the edge of the broad part and the retral

transpalatine [t.pa). The ethmo-palatal is dome-shaped, as in all these types.

The investing bones are all ankylosed together ; the maxillo-palatines (figs. 9 & 10,

mx.p) are like pruning-hooks, and are somewhat pedunculate.

The ecto-ethmoid is squarer than in Synallaxis, its outer side being less concave,

and its angle less developed ; it is a flat, spongy plate, appearing moderately above,

and having over its antorbital region a huge doorway from the orbit into the nasal sac,

through which both kinds of nerve pass.

Example 1 4. Ilomorus unicolor.

Habitat. Mendoza, La Plata. Group " TracheophonEe," Miiller ; family " Dendroco-

laptidse."

2 .X 2
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My third example of these South-American " Dendrocolaptidee," is twice as large as

the others ; it is likest Muscisaxicola, and is of- great interest, inasmuch as it underlies

the Piping Crow, just as Grallaria underlies the Wood-.Swallow (^rtemiis).

If this should seem to be fanciful, I would request the most imaginative believer in

sudden, separate creations, to compare the two as they have been drawn by me in PI. LX.

(figs. 1 & 5).

Moreover, if the same grave doubter of the unity of Nature will supply me with the

ripe chick of a Piping Crow, I will promise to make a drawing of its palate that shall be

superimposable on that of Homorus, and the twin drawings shall, for lack of difference,

be undistinguishable.

On the whole, this type comes very close to LendrocoJaptes ; and the first thing to be

remarked is, that beneath the metamorphosed apices of the trabeculse we come upon the

basipterygoid processes, springing from the basitemporal bones, as in Dendrocolaptes

(see Plate LX. fig. 1, and PI. LIX. fig. 1, M, bpg).

The parasphenoidal rostrum {pa.s) is full behind, and narrows gently forwards ; it

scarcely projects below the hinge; the crest of the trabeculse is of moderate height,

below the interorbital fenestra. The septum nasi is well ossified, alate, and typical

(PI. LX. fig. 4, s.n); it is separated from the diminished front end of the meso-ethmoid

{p. e) by synchondrosis, as in Synallaxis (PI. LIX. fig. 8, s. n, p. e) ; so that the notch

is only half through the ethmo-sejital plate. The ossified septum sends its bony matter

along the well-marked recurrent lamina {re. c) ; and this process lying below the septal

subnasal alae {tr), a space is formed ; this is the well-known perforation of the ornithic

nostrils. Here the alinasal floor is large and unossified {n. f) ; and the wall (fig. 4, n. w)

is partly ossified behind.

The alinasal and inferior turbinals are soft, or nearly so ; behind the flat part of the

septum, which is ossified—a true facial (trabecular) bone, there is a median ossicle,

one of the " septo-maxillary " series (figs. 2 & 4, m.s.mx) ; we shall find this bone in

the next higher type. The vomer (figs. 1. & 2, v), is of immense breadth in front, and

very spongy ; it soon narrows ; and its crura are compressed and wide apart. A point

of cartilage still unossified on the inner angle of the large upper lobe of the vomer

shows that here this bone largely owes its size to the vomerine cartilages {v. c) ; they

are also partly ossified by a pair of septo-maxillaries, which form large epiphyses to

the vomer (figs. 2 & .3, s.mx). The groove on the upper surface of the vomer is

narrowish and tolerably deep. In this type the alinasal turbinal is attached to the

large septo-maxillary ; and this kind of complete aegithognathism is of the first variety.

The ethmoidal region is wholly dendrocolaptine : the falcate pars plana {p. p) is widely

severed from the roof, and carries a seed-shaped " os uncinatum " (o. u) on its out-

turned extremity ; this, as we have seen, is an endo-skeletal element of the first or tra-

becular arch.

The pterygo-palatine arch is true to the family character. The short, straight pteiy-
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golds (fig. 1) are elegantly hooked behind, and terminate in front by ankylosis ; this ele-

ment and the rest fall back into the original simplicity of this bar. The mesopalatine

region (fig. 1, pa) is large, both fore and aft and transversely ; the postpalatine ridges

are moderately developed ; and the transpalatine processes are strong, retral, somewhat

out-turned spines ; they are continued as an outer ridge to the broad part, and then

the bone is passed forwards as a stiff bar, gently converging to its fellow : thus there is

but a slight sinuosity from the terminal point of the bar and that of the retral process.

The space between the outer ridge and the interpalatine ridge is well scooped ; the spurs

are short. The arched ethmo-palatine is notched in front. The investing facial bones

are strongly ankylosed together ; the maxillo-palatine processes (mx.p), like those of

Muscisaxicola, are flat, gently curved, and knife-like ; they do not form a strong con-

nexion with the shoulders of the vomer.

Thus, with its own peculiarities and an evident tendency towards the Southern-Crow

type, this bird is related very intimately, right and left, to the other members of the

family " Dendrocolaptidse."

The lacrymal (fig. 4, /) is very small in Homorus, as in many Coracomorphse.

Example 15. Gymnorhina tibicen.

Habitat. Australia. Group " Oscines," Miiller ; family " Gymnorhinidae."

Here is another eastern type, which is merely a more highly specialized, a more com-

pletely metamorphosed dendrocalaptine bird. Suggesting to the observer its o^\^l name
(Crow) with the modifying epithet " Piping," this is yet a bird which is the culmina-

tion of a very different branch of the J^githognathte from that of the true Crows of the

Old World (" Arctogeea"). There are not many iuternodes between this upper type and

the Chilian and Brazilian birds that grow out below it. Two of the further speciali-

zations that characterize it from these are a greater intensity of ossification, and the

metamorphosis of the contractor trachem muscle into the motors of the " syrinx."

Comparing the skull of this bird with that of Homorus, in a general way, as to form

and strength, the difference is very similar to that between those of Gecitms viridis and

Picus major ; yet there is, altogether, in Gymnorhina a rise, both zoological and mor-

phological.

The basitemporal and parasphenoidal regions {b.t, pa.s) in these birds would, to a

hasty observer, seem to differ only in size ; so much is one a repetition of the other. Yet

a second look shows that in Gymnorhina the basipterygoid processes (PL LX. fig. 5, b.pg)

have found their proper ornithic position, namely on the parasphenoid (pa.s). This bar

itself is also more elegantly narrow than in Homorus (fig. 1). Yet the presence of these

basipterygoids, even as prickly rudiments, is a rare thing amongst the Coracomorphae,

and bespeaks a nearer relationship to the plebeian types below than obtains in the true

Crows of the Old World.

In the absence of the young of this bird no other type could have been found more apt



326 PEOP. W. K. PARKER ON ^UITHOGNATHOUS BIRDS.

as a key than the far-western Homorus ; for in Gymnorhina, ossification runs riot, and

the very numerous osseous centres melt into each other, if not here, yet there ; at some

point or extremity, or jutting snag, they lose their individuality, making the morpho-

logist wonder why this puzzle grew from so many pieces. The notch in the basifacial

axis is a very large triangle, with its apex upwards ; it is perfect, and the point of the

parasphenoid does not reach it. In front of the notch, or hinge, is the well-ossified nasal

septum, which is fenestrate and deep in front, and shallow behind ; and its lower edge

and subnasal alse are ankylosed to the intensely ossified nasal floor (fig. 5, n.f) ; and

this is a continuation of the solid, bony alinasal. Where they arise, there the alinasal

turbiuals are ossified ; for the rest, they are soft, save at the end, where the upper

vomerine lobes (figs. 5 & 6, v) have run into them, by grafting (fig. 7, v, i. a. I). So also

tlie alisej)ta] has coalesced by bony union with the outer facial walls, as in the mammal,

and has also, as in the young mammal, a top-shaped bone, formed by ossificaticn of its

posterior end, the part attached to the bony " pars plana." Hence, in seeking in the

adult for the "trabecula; cranii," we find that foremost facial arch metamorphosed into

a great variety of substructural bars and beams and outgrowths of periosteal bone.

The apices of the two early coalesced bars are involved in the great " temporal wings of

the parasphenoid," forming the "anterior tympanic recess" (fig. b,a.t.r); then the

narrowing portion forms the sides of the sella turcica; narrowing still, it forms the base

of the interorbital fenestra, where the two primordial bars first formed their commis-

sural union.

A continuation of this part substructs the septum between the functional part of the

nasal sacs—the perpendicular ethmoid ; there the notch severs the once double bar,

and the rest of the trabeculse form the base of the partition between the vestibular

parts of the nose and also, where the trabeculte keep flat, the floor of the nose between

the outer nostrils. The azygous process of the trabeculse (the praenasal cartilage) is

absorbed, being aborted by the huge splints formed upon it, as upon a model : I refer

to the foremost facial splints, the praemaxillaries. Yet this does not exhaust even the

'• endo-skeletal " parts of this arch ; for the lateral ethmoid has a small os uncinatum

(fig. S,2}.]}, 0. u) attached to its lower angle; this is the conjugational bone between

the two prseoral arches.

1 have spoken of the dense and everywhere ankylosed prsemaxillaries ; these are the

foremost splints: but five more secondary ossifications belong to the trabecular arch;

these form a single bone in the adults. But these five osseous elements were brought

into relation with a pair of " vomerine cartilages." All these things are hidden in the

curious three-horned vomer of the adult ; and this now single bone has lost its freedom,

being bound to the ascending plates of the palatines behind, and grafted upon the ali-

nasal turbinals in front (fig. 5, i', e.pa ; figs. 6 & 7, «, i. a. I) ; also it is articulated strongly

.by a kind of zygapophysis to the maxillo-palatine on each side (figs. 5,6, 7, v, nix.p).

The stones and the cement used in this building, the strength and safety of which have
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been " cared for with all this care," are illustratively shown in the more general type

last described, namely Homorus (PI. LX. figs. 1-4).

The septo-maxillaries have become fixed with the vomerine moieties to form the

shoulders of the compound bone (compare figs. 2 & 7) ; but these paired ossicles do not

account for the spine which grows from the middle of the vomer above (figs. 5-7,

m.s.mx) ; this is not symmorphic with the long style in which the vomer ends in the

Humming-birds, which is in them merely an ongrowth of the two halves of the bone

;

but here the membrane-bone seen separate in Homorus (figs. 1, 2, 3, ms.mx) has

coalesced with the other vomerine elements.

But for Homorus, I should have spoken more cautiously of the median vomerine
spine of Gymnorhina ; but now I speak boldly, and can show the sceptical reader the

same thing in many a type. It is, indeed, an ossification of the lower edge of the mem-
brane that fills up the " cranio-facial notch," and is therefore peculiarly ornithic;

he who would seek for it in other classes should consider that it cannot be there, as

they possess no such cleft in their facial axis. In Gymnorhina there is in this bone a

gTowth upwards, tending to fill the gap; this crest is fenestrate (fig. 7, m.s.mx).

There are differencing characters in the two types here compared ; but the South-

American bird is merely a more embryonic and smaller bird than the Australian Piping

Crow, which in size and in specialization has stolen a march upon its meaner relative.

The observer reads this in a moment in the two palates (figs. 1 & 5) ; and the portrayal of

these parts on one scale makes the comparison easier. The short, stiff, uncinate ptery-

goids (fig. 5, pg) of Gymnorhina are not quite so alate in fi-ont as those of Homorus
(fig. l,]}g); yet they are in both ankylosed to the palatines. This continuity of bone-

matter makes a wall on either side of the posterior nasal canal, which is here much longer

than in Homorus ; and these ridges, belonging chiefly to the palatines, are not so strong

and outstanding as in " Dendrocolaptidae " and " Formicariidae;" they are also more
bevelled ofi" towards the end. The ridges which enclose the basifacial balk are princi-

pally due to the coalesced mesopterygoids ; and they end in front in a less arched ethmo-

palatine, which is ankylosed to the vomerine crura. Both the interpalatine plates, with

theii- aborted spurs, and the upper ethmo-palatine laminae are of small extent, fore and
aft, as compared with Homorus (fig. 1) ; hence the postpalatine region and the trans-

palatine spikes {t.pa) are much longer than in the lesser bird.

These peculiar styliform transpalatines are found, as far as I have seen, only south of,

or upon the equator ; and their very curious character, always correlated with other

differences, might justify one in dividing the " Coracomorphse " into two sections, the
" Noto-Coracomorphse," and the " Arcto-Coracomorpha3." "With a most remarkable

amount of harmony between the two types, namely Corvus and Gymnorhina (PI. LV.
figs. 1 & 6 ;

and PL LX. fig. 5), this modification of the palatines strikes the eye at

once
; and looking abroad we find it characterizing the " Formicariidee," " Dendroco-

laptidae," " Gymnorhinidae," " Tanagridae," and " Artamidae," and in those exquisite

little Australian types Acanthorhynchus and Pfilotis (" Meliphagidse ").
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In the " Cotingidse " and " Tyrannidse " the transpalatine process is very rudimentary,

and also in some of the " Formicariidee " (as in Thamnojjliilus), also in the Australian

Menura. In Artamus and in Elainea (Tyrannidse) the process is flattening out; and

they approach our own " Laniidse."

In Gymnorhina, from the retral apex of the transpalatine process to the extremity of

the palatine, in front, this bony bar is straight and stifi"; from being obhquely com-

piessed it becomes, further forwards, depressed, and is fast bound down to the prsemax-

illary in front (fig. 5, pr.jia) ; but, as in Artamus, it is quite free from the hard nasal

floor, and is, indeed, some distance below it.

The palatines and maxillaries are only in contact in front, where they are ankylosed

to each other and to the preemaxillaries ; for the maxillo-palatine flaps (figs. 5 & 6, mx.p)

are a good height above the strong elastic palatine bar. These processes are ankylosed

to the inturned alinasal floor, the edge of the lower process of which fringes the antero-

internal edge of the maxillo-palatine {n.f, i. a. I, mx.j)).

The form of the maxillo-palatines is like an ear ; and they are thin, sinuous, tooth-

edged laminae, shaped like those of the Crow (PI. LV. fig. 6, mx.}>), but not possessing

the thickened inner edge which in that type borders a large air-cell. Behind these

processes the maxillaries are developed inwards behind the angle of the preemaxillaries,

still striving to floor-in the palate. In front they are ankylosed to the prsemaxillaries,

nasals, and ossified nasal sacs, and behind to the strong compressed jugal {j).

With the exception of Pachyrham;phus (" Cotingidse "—PI. LVII. fig. 7, e.eth), Gymno-

rhina has the largest frontal plate to its lateral ethmoid. The antorbital is very thick

and spongy ; it has a concave outer margin, an outward lower angle, a large common

foramen above it (as large, relatively, as in Homorus), and, as in that species, the angle

carries a small epiphysial os uncinatum (PI. LX. fig. 8, o. u). As to the lacrymal, it is

thoroughly corvine (fig. 8, /) both in position (jammed in below the prcefrontal and

nasal) and in shape and substance.

In short, to sum up the characters and relationships of the Piping Crow, it is a " Noto-

coracomorph," an ascent from the short-billed " Dendrocolaptidse " of the western regions

of the " Notogsea," a true singer, ha^dng large inferior laryngeal muscles ; and it has

a fine voice. It crops up in the great bird-tree like another and scarcely inferior

>' leader " to that formed by the Old-World Crows, Daws, and Magpies.

Example 16. Ilyloterpe sulfuriventer.

Habitat. Celebes. Group " Oscines
;

" family " Sylviidse."

This Malayan type (PI. LVIII. figs. 3 & 4) strongly reminds one of the South-

American " Cotingidae," Pipra and Pachyrhamphus (PI. LVII. figs. 1-7) ; and indeed it

seems to me to be another eastern form which has undergone further metamorphosis

than its western relatives. It appears to be related to the "Cotingidae" just as the

Piping Crow is to Homorus and the Wood-Swallow to Grallaria.
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If this be the case, if these instances of changed forms in the Eastern " Notogsea,"

corresponding to unchanged (or less changed) types in the Western " Notogsea," can be

shown to be common, it will go far towards the establishment of a true theory of the

dispersion and modification of types \

Near this type 1 should place Lanius (PI. LXI. figs, 3-6), and below it Elcnnea

(" Tyrannidse "—PI. LXI. figs. 1 & 2) ; and 1 think the true order of these types upwards

is " Cotingidse," " Tyrannidse," " Laniidse," and " Sylviidse."

The peculiarly soft spongy character of the skull in Pachyrhamphus and Pipr'a is re-

placed by a somewhat denser structure in Elainea and Hyloterpe ; but this latter differs

much from Lanius, the skull of which is much more den.se and fibrous, like that of a

true C'orvus, only on a smaller scale. So also in these the basiternporal (PL LVIII.

tig. 3, b.f, and PI. LXI. fig. 1) region is bat-shaped, as in the "Cotingidse;" and the

strong rounded cellular parasphenoidal rostrum (j^a.s), without a trace of " basiptery-

goid processes," is very similar. In Hyloterpe the notch is perfect in the basifacial

axis, and the upper or nasal part of the nasal septum is ossified. Mr. Salvin's specimen

does not show whether it is alate.

The alse nasi have a bony patch on each side behind the nostril ; and the large ali-

nasal turbinals (figs. 3 & 4, «. th) have a large patch on their inner face of an ectosteal

character (.s.j^w/) ; it represents the anterior part of the ophidian septo-maxillary.

This bone articulates with another sliorter bony scale, the proper septo-maxillary

{s.mx), and this with the upper edge of the front of the vomer (v). This latter bone

has its two halves thoroughly ankylosed for the first half of its length : it is now a

large flatfish bone with a sharp shoulder, a median and two lateral points below in

front, and very flat gently diverging crura that are ankylosed to the palatines. The

vomer is slightly carinate in front, that part dipping very evidently.

The OS uncinatum is very evident and very instructive (PI. LVIII. figs. 3 & 4, o. u)

:

it is a sharp prickle with a broad bulging base, and appears as an outgrowth of the

inner face of the swollen ecto-ethmoid {p-p); this latter element has a" notched outer

margin and a common passage for the olfactory and nasal nerves, as ui the low types. I

see no trace of a lacrymal in HyJoterpe.

The second preeoral arch (fig. 3, pg, pa) may be seen at a glance to be intermediate,

both in its primary and secondary elements, between a low Cotingine type and the high

Corvines. The pterygoids {pg) are very similar to those of Pipra (PI. LVII. fig, 1);

but they have a better " hamular process," and are slightly arcuate. The laminate

anterior end articulates with the leafy plate of the palatine—its mesopterygoid region.

The palatines {pt.pa) have strong posterior keels, a large median portion with its post-

If not, if every zoological species has been created as it is now, and fenced in by laws that cannot be

broken, " a hedge set about it and all that it hath," then I U'ust, for the sake of true science, that this glamour

will soon be removed from our eyes, and that we shall not be lured on further after evolutional Will-o'-the-

wisps.

VOL. IX.—P.\ET V. December, 1875. 2 t
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narial roof and floor, and a much more definite two-toothed transpalatine region. The

roof-plate, or ethmo-palatine (e.jm), has lost its highly arched form, and has become more

typical ; it coalesces with the vomer. The prsepalatine bars are narrow behind, flatter

in front, and bowed like those of Pachyrhani])lms (PI. LVII. fig. 4); their apparent

width in front is partly due to their coalescence ^nth the palatine process of the prse-

maxillary. That bone, the maxillary, and the jugal are all ankylosed together. The

maxillo-palatine processes {mx.p) are of great interest, as they retain the non-peduncu-

late shape of the low types, and are large, broad-based, pointed knives of bone, less

typical, indeed, than those of the " Formicariidse " and " Dendrocolaptidse." They are

like those of Lanms, but simpler (PI. LVIII. figs. 3 & 4, and PI. LXI. figs. 3 & 4, mA-.j)).

Example 17. Elainea , sp. ?

Habitat. Barbadoes. Group " Tracheophonas," Miiller ; family " Tyrannidae."

In comparing together the skulls of an old Lanius colhtrio, a young first-summer bird

of the same species, and an adult Elainea, I saw clearly that I had before me three

clear morphological strata (see PI. LXI. figs. 1, 3, 4). The likeness in the fashion of

these three palates, and their measurable degrees of difference, are neither fanciful nor

accidental. If I can show that the skull of Lanius is, morphologically considered, a

further metamorphosis of a Tyrannine type of skull, and that of Tyrannas the modifi-

cation and ornithic improvement of a Cotingine type, then surely there must be some

common root for all these. Below the Cotinga comes the Hemipod, and below the

Hemipod the Tinamou and the terricolous Ratitm ; and here we have ground-leaves,

stem-leaves, bracts, calyx, and- corolla to our fanciful bird-tree : the metamorphosis is

real, however expressed in words.

The basitemporal region in Elainea is bat-shaped, and the well-shaped rostrum is of

moderate size, and without basipterygoid processes (Pi. LXI. fig. 1, b.t, pa.s).

The cranio-facial hinge is perfect, and is bounded by bone both before and behind

;

that in front is a well-formed thoroughly bony nasal septum (figs. 1 & 2, s. oi). This

vfall runs, in front, into the two recurrent laminae (re. c) ; it is then alate for the fore-

most half, and the hinder part of the base is alate also where the nasal nerves run.

The posterior part of the alse nasi is ossified ; and the bony matter runs inwards above

and in front of the maxillo-palatine process as the inturned lamina (fig. 1, i. a. I). The
vomer (figs. 1 & 2, v), where it has utilized the vomerine cartilages and part of the

alinasal cartilage, is formed of two swollen divergent lobes, each of which is open outside,

(fig. 2), the hollow cavity vsdthin having a gaping air-passage. The rest of the double

bone is flat and quite normal ; no remains of the suture exist between the subsidiary

septo-maxillary and the true vomerine piece. The thick spongy ecto-ethmoids are well

seen above, have a straight outer mai-gin, a huge common foramen above, and are scarcely

pedate below.

The lacrymal (fig. 2, I) is pedate, and also shows a good face in the frontal region

;
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it is one of the largest, relatively, in the whole of the " Coracomorphse," agreeing with

Pac]iyrliam])hi(s among the " Cotingidse " at one end of the series, and with 'the " Cor-

vidse " at the other end.

1 find no trace of a separate " os uncinatum," nor of a process that can be certainly

claimed as its symmorph. Yet I suspect that the pedate base of the lacrymal is the real

element disguised, as a long lacrymal in the Coracomorphse will at times have an os

uncinatum at its outer angle—for example, in Sturnella militaris (Icteridse) and in

Phytotoma rara.

The pterygoids (PI. LXI. fig. l,^^^) are very similar to those of Pipra (PL LVII.

fig. 1), but have the hamular or epipterygoid process much more developed ; they

articulate with the palatine and its borrowed mesopterygoid region. The palatines

are bevelled off behind, as in Pipra ; and in like manner the broad part is a mere

isthmus of bone, uniting the almost equal and equally pointed ethmo- and inter-

palatines with the fore-stretching main bar. From this bar there is a jutting snag,

outturned as in Pipra, but not denticulated : this is the very embryonic transpalatine

{t-lia), very similar in form and proportions to that of the embryo Eook (Monthly

Micr. Journ. Nov. 1872, pi. 35. fig. 1, pa). From thence forwards the palatine bar is

rather broad and very flat, and at its extremity has coalesced with the preemaxillary

(fig. 1). The palatine processes of the praemaxillary {p.px) are very distinct, as in

embryo Crows; but the nasals, prsemaxillaries, maxillaries, and jugals («, ^.r, mx,j) are

all ankylosed together. The maxillo-palatine processes {;mxp) have the stamp of low-

ness upon them ; they are broad-rooted decurved flaps of bone, essentially like those

of the " Cotingidee" and " Formicariidas."

The importance of this type to the morphological zoologist will be best seen in the

next, a more specialized and nobler form of the " Coracomorphse."

Example 18. Lanius collurio.

Habitat. Great Britain. Section " Oscines," Miiller; family "Laniidse."

These rapacious passerines, the Butcherbirds, come next beneath the lesser Cor-

vidse, such as the Jay
(
Gari'ulus) ; they are not equal to them ornithically.

The whole structure of the skull is of a denser more fibrous bone than in the lower

related types, and is very similar to that of the Jay. The basitemporal (PI. LXI. fig. 3,

b.t) region is now a low triangle with its base behind. The rostrum of the parasphenoid

is slender and void of outstanding basipterygoid processes behind ; it is thoroughly

blended with the overlying trabecular beam. The notch in front of these parts is per-

fect ; and in front of the notch there is an ossified septum nasi in the adult (fig. 5, s. v).

Here, however, the ossification is not so intense as to mask the composition of the parts;

for the large postero-inferior bone is separate from the anterior and upper part, which

is not quite ossified below the large internarial fenestra (i.n. f).

2 y2
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In front of the fenestra the recun-ent lamina (re. e) is ossified (fig. 5) ; and behind

its posterior boundary there is another, smaller opening—a posterior nasal fenestra

(p. n.f).

The alcC nasi are not ossified, except where they turn inwards, behind ; and here also

the aliseptal lamina is partly osseous.

The fore part of the septal base is alate (fig. 4) ; and behind this the thick lower edge

of the large deep septum is pneumatic ; the large opening is seen from below (fig. 4,

s. n). In the young (fig. 3, v) the vomer is almost exactly the counterpart of that of

Elainea ; but its lobes are not so divergent. In the adult it is a huge bone (figs. 4 & 5, «)

alate laterally, and with large swelling pneumatic lobes above. So high are these lobes

that they allow the posterior septal (trabecular) bone to ride in between them ; for they

rise as a wall on either side. • The air-cell within opens on each side, looking also for-

wards ; these foramina gape widely, and show through the fore part of the vomer, the

diploe of which has been extensively absorbed to form this thin-walled, two-mouthed air-

bottle. The septo-maxillaries are lost in the lateral alse of the vomer.

The pterygoids [pg), as in Elainea, are long and slender, well hooked behind, and

laminar in front. Even in the young the mesopterygoid has coalesced with the palatine

:

in the old bird the pterygoids and palatines coalesced. The palatines {pa) are of great

interest zoologically. In the young (fig. 3) they have less of that weak outbent form

seen in Elainea, and the prsepalatine bars are wider; the bilaminar tract running

from the outer angle to the mid line is much longer fore and aft, and ends in front in

almost equal ethmo- and interpalatine spurs.

The postpalatine keel {ptt-jja), running from the intei-palatine, is bevelled, as in

Elainea ; and the transpalatine spur (fig. 3, t.pa) is exactly such as that of Elainea

might have been if periosteal growths had gone on lengthening and sharpening the

retral process. In the old bird (fig. 4) all this is intensified. And now, if the reader

will refer to the figures of Hemipodius, Thamnophilus, Pachyrhamplms, Pipra, Elainea,

Lanius young, and Lanius old, he will see a most perfect series, with the exception of

the crowning typical form, namely Corvus (compare Plates LIV., LV., LVII. & LXI.)'.

Near the fore end of the praspalatal band there is on the inside in the adult a broad-

ening of the bone with a free retral spur ; this is not, as in the Woodpecker, the end

of the palatine process of the praemaxillary, but the end of the recurrent alinasal

lamina, the right and left processes being wide apart and not near as in Elainea (fig. I)

;

the relation of the palatine to the pi-semaxillaries is quite normal (see figs. 1 & 3, p.px,

[jr.pa).

The dentate, bract-shaped maxillo-palatines (mx.p) are very elegant hooked flaps of

bone, only pneumatic at their broad, non-pedunculate root : they are not typical. And

here also I have to note the " Laniidse " as being ielow the Crows.

' If this is accidental, then we search in vain for order, law, or Lawgiver in the Cosmos ; for these grada-

tional instances of relation are only culled haphazard from thousands of bird-forms.
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There is in Lanius, as in Gpnnorhina (PI. LX. fig. 5), a tendency to iill-in the hard

palate ; for the maxillary keeps a good width behind its maxillo-palatine process, and,

indeed, forms the rudiment of another and similar palatine spur. The pars plana

(figs. 5 & &,p-p) has the concave outline, externally, of the FormicariidaB ; but the first

and fifth nerves have separate passages (i & 5'). There is no separate os uncinatum;

but the lacrymal is moderately developed. Here also there is a curious gradation ; for

in Elainea (fig. 2, 1) it is large and corvine and is seen above, in the young Lanhis

(fig. 6, 1) it is much reduced in size, and in the old bird (fig. 5, 1) it is still smaller.

Here we see that an " investing " bone, which has a very precarious existence in the

great group " Coracomorphse," and is never full-sized except in a most exceptional

form, becomes partly absorbed during age, as if to reduce it to the general level of these

particular types.

Several Celebesian passerines claim attention now ; they stand on the same general

level as our familiar genus Lanius : some of these lean, however, more to the Crow-

side ; and others look towards the Birds of Paradise. Two types from that island have

already been described, namely Hyloterpe (PI. LVIII. figs. 3 & 4) and Artamus (PI.

LVIII. figs. 1 & 2) ; my next instance, namely Bicrurus, seems to be almost equally

related to the Shrikes,Wood-Swallows, and Crows : the ornithologists shall set me right,

and place it where they list amongst these types.

Example 19. Bicrurus leucops.

Habitat. Celebes. Section " Oscines," Miiller ; family " Sylviidse."

This genus comes very close to the last {Lanius) ; but there are some very interesting

differences \

The basitemporal and parasphenoidal regions are quite corvine (PL LVIII. fig. 5, b.t,

pa.s) ; the cranio-facial hinge is perfect, and is bounded by a high dividing wall of bone

both before and behind; that in front is the very strong, thoroughly ossified, nasal

septum (figs. 5 & 6, s. w). This bony mass is broadly alate below, as in Corvus ; and of

these alae the right is notched and fenestrate, and the left fenestrate. The postero-

inferior region is umbonate on each side behind and above the subnasal alee; these

bosses arise on the septum over the nasal nerve ; and the septum is partly divided behind

by a slanting, lanceolate fenestra, where the right and left nerves almost touch each,

other.

In front the septum has a large, elongated fenestra, which re-differentiates the tra-

' Here let me confess that I am studying these Celebesian passerines in profound ignorance of their acknow-

ledged zoological position as to " families," " subfamilies," and the like. These invaluable specimens belong to

my friend Osbert Salvia, Esq., F.E.S. ; and the spirit-specimens from which they were prepared were named

for him by the Viscount Walden, Pres. Zool. Soe. I am now (Dec. 5th, 1872) waiting for Mr. Salvia's help

in placing these birds so that they shall please the eye of the systematist. 1 mention this to show that my

little adjudications are unbiased.
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becular crest from the true nasal partition-wall. The recurrent lamina is fused with

the median part of the prsemaxillary ; the al^ nasi are slightly ossified at their edges

above and below ; the os uncinatum is not separate from the large, leafy, inturned base

of the pars plana {p-jy) ; above the pars plana there is a large opening, divided within

by a small bar of bone into two nerve-passages. A lacrymal, the size of that of the old

Lanius, is ankylosed to the upper region of the ecto-ethmoid.

The broad vomer (y) has strong crura, not far apart, ankylosed to the palatines ; its

solid anterior part is very remarkable. The part running by ossification into the semi-

ossified alinasal turbinals is very large indeed (fig. 6, s.mx) ; and on the left side only

one septo-maxillary can be seen ; but on the right side, not only is the junctural part

with the nasal cartilage separate, the upper edge has a small ossicle, and the shoulder

and lower face another, much larger, osseous centre.

Thus, counting the ectosteal plate on the right alinasal turbinal, there are four bones

on that side that correspond to the single septo-maxillary of the Snake. The pterygo-

palatines are like those of the Shrike in form, but like those of the Crow in strength.

The pterygoids and palatines are thoroughly ankylosed together ; the postnasal keel

and the internasal spars are well developed. The bridge connecting the great trans-

palatine snag with the inner edge of the bone is less developed than in Lanius.

The maxillo-palatine processes are thoroughly corvine, being like those of the Jay

(Garrulus (jlandarius), pedunculated, with a thick, rounded, pneumatic extremity; for

the rest, the facial bars, internally, are all ankylosed together.

Example 20. Enodes erythrophrijs.

Habitat. Celebes. Section " Oscines," Miiller ; family "Sturnidae."

This bird is evidently not a distant relation of the last ; and yet to the morphologist

it yields certain very important characteristics. Uicrurus leucops is nearly the size of a

Jay, and has a more arched and a stronger face ; this bird is the size of a Song-Thrush,

and their skulls are very similar ; but Enodes has a stronger head and face, and is more
laniine, and the arcuate bill and the palatines give it some claim to be related to the

Birds of Paradise. In a wide sense of the word, it is corvine, as it belongs to the

higher Coracomorphee ; but wherever placed, it must go near Uicrurus.

The basitemporal and parasphenoidal regions agree with the last; the nasal sac is

very little ossified, and the nasal septum is soft.

The vomer (PI. LVIII. fig. 7, v) is very emarginate in front, and it is altogether

flatter and more fibrous than in Uicrurus ; its lobes are less ; and mounted on them are

prickle-shaped septo-maxillaries (s.mx), one on each side.

The pterygoids are well uncinate behind, and are distinct in front, as also the meso-

ptcrygoids (PI. LVIII. fig. 8, pg, ms.pg). The palatines [pa) are intermediate between
those of a Shrike and those of a Crow (Pis. LXI. & LV.), and, although feebler, are of

the Paradiseine type (see PI. LXII. figs. 2 & Z,pa). They have, in the depth of their
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postpalatine keels and their ethmo-palatine scrolls [pt.pa, e.pa), likeness to the " Formi-

cariidae;" but the transpalatine process {t.pa) is halfway between the broad lobe of the

Crow and the sharpened spur of the Shrikes and Wood-Swallows. The maxillo-palatines

(ma'.p) are not so delicately pedunculate as in the Thrush ; and the free retral end is

formed into a narrow air-bottle.

The nerve-passages (fig. 8, i & 5) above the huge lateral ethmoid (p-p) are distinct;

and the lacrymal (l), like that of the Thrush, but larger, is an oval leaf of bone anky-

losed to the descending crus of the nasal. There is no distinct os uncinatum. The

upper part of the swollen lateral ethmoid appears free in the front of the wide frontal

region.

Example 21. Trichastoma celebense.

Habitat. Celebes. Section " Oscines," Miiller ; family " Sylviidse."

This bird is only three fourths the size of the last ; but it has a stouter head, and

with its large skull and straight beak reminds the observer of the Tits, the Nuthatch,

and the lesser Woodpeckers ; but in what is essential it belongs to these other Cele-

besian birds; and it is intermediate between a northern and a southern type. I

should place it nearer to the Flycatchers than to our Old-World Thrushes and

Crows. In the basal region it agrees with the last ; and the nasal labyrinth in front,

and the septum nasi, are unossified ; the hinge is perfect. The vomer (PI. LVIII.

fig. 9, v) is similar to that of JEtiodes; but it has a projecting median region, and the

parts attached to the alinasal turbinal (a. tb) are thin and scaly, and are indeed formed

laterally of a large perforate scale-like septo-maxillary (s.mx) attached to the spiked fore

end of the true vomer.

The palatines (p«) are altogether more slender, and have a still more southern cha-

racter ; they come near to what I have described in the " Formicariidae " and " Co-

tingidse."

The postpalatine keels are sharp and deep, the inter- and ethmo-palatines well deve-

loped; and the transpalatine is feeble, intermediate between that oi Enodes and the

more delicate triangular form seen in Anthreptes (" Nectariniidse," Celebes). The

praepalatine bar is slender, the ptei7golid bone is slender, arcuate, and moderately

hooked.

The maxillo-palatine processes [mx.p) are almost in their full degree of typical spe-

cialization, with long stalks bowed outwards and backwards, and with terminal pneumatic

ladles, such as" we see in Tanagers, Buntings, and Thrushes.

Example 22. Lalage leucopygiali&.

Habitat. Celebes. Section " Oscines," Miiller ; family " Muscicapidas."

This skull is the size of the last, being as much smaller than that of Enodes as that

of Enodes is smaller than the skull of Bicrurus.

It agrees with these two, and not with Trichastoma^ in having a curved beak. This is
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moie curved than in Hyloter]je ; but that genus is a natural ally of Lalage, which stands

between it and Enodes (compare PI. LXII. fig. i, with PI. LVIII. figs. 3 & 7).

In this type there are prickly basipterygoids in front of the basitemporal lip (PI.

LXII. fig. Iffl, b.]}g, i.t). The pterygoids are slender, subarcuate, and with a short

hamular process; they articulate with the deep postpalatine keels (fig. 1, pt.pa), and

with the superadded mesopterygoid crest. The diverging vomerine crura, united to

equally divergent ethmo-palatines, which are but little arched, show the rostrum clearly

on the mid line. The interpalatine spurs (i.^Jflj) are well developed ; and the two lamellae,

upper and lower, are large fore and aft. They end externally in a thick edge, which

runs backwards as a roughly gnawed transpalatine process, like that of Hyloterpe

(PI. LYIII. fig. 3), but better developed. The praepalatine bars are slender, but ex-

pand in front, where they are ankylosed to the preemaxillaries. The broad, flattish

vomer comes very near to that of Hyloterpe ; it is subcarinate, slightly apiculate in

front, and has moderate and rather square upper lobes, in which the septo-maxillary is

lost. The cranio-facial hinge is perfect, and the septum nasi (s. n) partly ossified. The

maxillo-palatines {mx.j)) are intermediate between those of Enodes and those of Tri-

chastoma (PI. LVIII. figs. 7 & 9), and are much like those of a Thrush and of the

Flycatcher. The first and fifth nerves are divided by a delicate rod of bone, which lies

forwards inside the upper turbinal; the pars plana [p-p) is squarish and moderately

thick ; there is a semidistinct seed-shaped os uncinatum (o. m) attached to the angle of

the pars plana ; and the lacrj mal is very small and ankylosed to the posterior crus of

the oasal'.

The other Celebesian species examined by me, and to be described hereafter, are two

of them of the family " Nectariniidse,"' namely Nectaropldla grayi and Anthrejifes malac-

censis ; the other comes near the Tanagers, namely Prionocheilus aureolimlatns. The

six just described are all very near akin ; these are Artamus, Byloterpe, Licrums,

Enodes, Tnchastoma, and Lalage.

All these are evidently more metamorphosed offshoots of some common southern

" leader " of a lower type : these are " Oscines ;" that was most probably of the section

" Tracheophonee."

The ancient non-singing passerines still abound in the American division of the

" Notogsea;" and in the Malayan region they are not extinct, as, for instance, in the

case of Pitta, a Bornean genus closely allied to Grallaria.

I have some Australian types to describe ; but these, on the whole, come nearer to the

Malayan forms than to the South-American. Yet, of seven genera dissected by me, two

had the muscles of the lower larynx quite indistinct, namely Petroica and Sittella
;

these must therefore be classed as " Tracheophonae."

' The skull of Muscicapa grisola will be treated of in the second part.
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Example 23. Petroica hicolor.

Habitat. Australia. Group " Tracheophonse ; " family " Muscicapidse."

This is the largest of those of this genus whose osteology is displayed in the Museum
of the College of Surgeons. Its number in the ' Catalogue' is 1584 ; the other species

there are P. multicolor (1584 a), P. phoe7iicea (1584 b), and P. fusca (1584 c).

Petroica hicolor is one of the strongest of the smaller Passerines in pelvis and hinder

limb ; its general osteology is as fuU of interest as that of the Australian type already

described, namely Menura.

In its skull and face, however, it comes near the soft-billed passerines. Yet its afiinity

is not with our native Wrens and Sylvise ; but, in its palate at least, it approaches those

types that are found in the Panama district of America, the " Mniotiltidse," afterwards

to be described, coming nearer to these, in some respects, than to Muscicapa. The
pterygoids (PI. LX. fig. 10, 2)^) agree with those of the " Formicariidse," save that they

are longer, and more arched, but little uncinate, and are elegantly expanded in a falcate

manner in front.

As in Grallaria, the postpalatine keels {pt.pa) are deep, wide apart, and angulate,

and the rostrum shows well between the right and left bone and the crura of the vomer.

The interpalatine spur is very short, the transverse part of the bone of the medium
extent ; and the transpalatine spur {t.pa) is arcuate, and of a width intermediate between

that of a common and of a Piping Crow ; it is bluntly pointed, as in Anthreptes. The
vomer (v) is of great interest. The moieties of the true vomer are seen distinct for a

long distance behind, and for a short space in front, where they end in two short horns,

with a rounded emargination between them ; this part is subcarinate below. But the

outside of the bone is formed of the septo-maxillaries (s.mx), which are nearly as large

as the halves of the true vomer, as in the Serpent. The ujDper lobes of this compound

vomer are but little developed; the maxUlo-palatine processes are obliquely handled

spatulee, as in many high-class passerines.

Example 24. Petroica monticola.

Habitat. Australia. Group " Tracheophonse
;

" family " Muscicapidse."

The palate of this smaller species (PI. LX. iig. 9) differs from the last principally

in slendemess ; and the transpalatine processes come very near to those of the " Necta-

riniidse."

The vomerine crura are more bowed, and the united part of much greater extent.

The true vomerine bones {v) unite in front by a rounded point; and the sutures

between these and the marginal septo-maxillaries {s.mx) are very distinct, as in the

" Mniotiltidse." A bone answering to the prsevomerine portion of the Snake's septo-

maxillary {s.mx^) has grafted itself on the intumed alinasal lamina {i. a. I). The maxillo-

palatines are alike in both species.

There is a close affinity, one with another,, in many of the lesser narrow-billed

VOL. IX.—PAKT V. December, 1875. 2 z
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Australian passerines, and that whether their song-muscles are developed or not. In

this first paper I have only space for one more of these, namely Pachycejahala; but

afterwards Sittella and Sericornis will come under notice, besides those very unique types

Ptilotis and Acanthorhynchus.

Example 25. Pachycephalafusca {Vj.

Habitat. Australia. Group " Oscines," Mliller ; family " Laniidse."

Notwithstanding the superiority of this type over Petroica in the separation of the

tracheal muscles for song, it is yet, I am satisfied, on the whole, only a slightly modified

Petroica. Its large skull, shortish beak, and most remarkable vomer are the proofs of

this. In some respects, Pachycephala is less specialized than Petroica—that is, in its

palatine arch, both the primary and investing parts.

On each side of the basitemporal there is the tubular " tympanic" on the " sipho-

nium," with one or two additional ossicles. The basitemporal (PL LXI. fig. 7, b.t)

itself is bat-shaped, as in the " Cotingidae " and " Formicariidse ;" and there are no basi-

pterygoids on the rounded parasphenoidal beam. The hinge is almost perfect. The

septum nasi (s. «) is alate in front ; and the trabecular bone {tr) has appeared in this part

behind the alse. The recurrent alinasal fold {re. c) is well marked, and the inturned

alinasal fold [i. a. I) is nari-ow ; mesiad of this we see the huge alinasal turbinal (a. tb)

with two bony patches. The alinasal scale (Plate LXI. fig. 8, al.n) externally is unos-

sified, but of large extent. The inferior turbinals are narrow and very long (i. tb) : they

are mostly soft ; but there is a bony patch postero-superiorly.

A hasty observation might lead to the opinion that the peculiar form of the vomer

(like baggy Turkish trowsers) was a mere fi-eak of Nature ; but its meaning lies deeper

than this. In Petroica monticola (PI. LX. fig. 9, v, s.mx), we have the same form,

coupled with an alinasal turbinal ossicle close to the angle of the vomer. This curious

outgrown form depends upon the very large size of the supero-lateral elements, the

septo-maxillaries (s.mx), which here rival those of Lizards and Snakes. The vomer is

subcarinate in front, but does not project at the mid line ; the bone, especially at its

edges, is thick and spongy ; its upper lobes are scarcely developed : altogether it is a

slightly masked reptilian structure.

The pterygoids (PL LXI. fig. 7) are like those of Petroica, but shorter; they have,

like the palatine arch, altogether a very cotingine appearance.

The postpalatine keels are sharp and deep ; the mesopterygoid and ethmo-palatine

laminse are low, the interpalatine spurs abortively developed, as is the transpalatine (t.pa),

the bony bridge across of slight extent, and the prsepalatine bar a narrowish subsinuous

bar. The maxillo-palatine processes {mx.p) are broad-based, thick and clumsy, not so well

developed as in Petroica (PL LX. figs. 9 & 10, tnx.p), and on a level with those of

Pachyrhamphus (" Cotingidae") and Thamnophilus (" Formicariidse"). The continuously

bony jugum {j) is feeble and sinuous, and but little inturned behind. The prsefrontal.
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or ecto-ethmoid (fig. 7, e.eth, ]). p), is a huge swollen mass of bone, perfectly turnidne,

appearing well above, externally, and below ; it sends a large kidney-shaped mass into the

true olfactory region (PI. LXI. fig. 8, p.p), as in Eemipodius varius and Chasmorhyn-

chus. There is no separate os uncinatum ; this is represented by the swollen lower

angle of the pars plana ; above that plate the 1st and 5th nerves pass through a large

common opening. The lacrymal (fig. 8, I) is small ; it has a high position, as in the

Starling.

The intermediate position of this bird is self-evident ; and it is also clear that the

ascent, by metamorphosis, does not take place equally in all parts, but that some in one

thing, some in another, become specialized and improved into nobler races and species.

Moreover the existence of the proper organs for any special function in the life of the

bird does not show that they are used for that purpose ; else why does not the Sparrow

sing? Pachycephala comes closer to Elainea than to Lanius.

It is no easy task to be a morphologist pure and simple whilst discussing the characters

of the next type—the " Bird of Paradise." I shall endeavour to speak soberly, although

treating of so beautiful a bird.

Example 26. Paradisea papuana.

Habitat. New Guinea. Group " Oscines," Miiller ; family " Paradiseidse."

That which is peculiar to the bird's skull, namely ankylosis of part with part until

nearly every land-mark has been removed, here attains its fullest possible extent, an

extent only conditioned by the necessities of motion in certain parts of the face (PI. LXII.

figs. 2-4).

Setting aside for the time all side-relationships, I should place the Bird of Paradise

in a position almost exactly intermediate between the true Crow of the Old World

and the Piping Crow of Australia ; its morphology and its geographical distribution

agree alike with this view.

Yet the Malayan types just described, from Celebes, must be kept in mind ; for anv

bird that should be like an exact cross between a Piping and a Common Crow, would

not be a Paradisea.

The pterygoids (PI. LXII. fig. 2, pg) are straight, strong, and have a flat, short

hamular process ; they articulate by a moderately laminar process with the posterior

end of the palatine, the mesopeterygoid part of which (fig. 4, ms.pg) is small. The

basipterygoid processes are absent from the rostrum [pa.s), which appears for a long

distance along the mid line between the palatines and vomerine forks. The hinge is

perfect ; and in front of it the septum nasi (figs. 2 & 3, s. n) is solid bone, and very thick

where the nasal nerves pass ; this solid wide-winged part is seen in the front of the

vomer {v). The rest of the septum still keeps its rounded inferior edge, the bony alae

on each side belonging to the "alinasal floor" {n.f), which, like the recurrent lamina

in front, is one continuous mass with the surrounding facial bones.

2 z 2
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The turbinals within this lamina, which is curiously dentate, are well ossified, as also

are the true inferior turbinals (fig. 3, i. tb)—but not the alae nasi themselves (fig. 4, al. n);

these are the only soft part of the labyrinth. The rest of the labyrinth is very instruc-

tive ; the ecto-ethmoid {e.eth) appears well above as an egg-shaped mass of bone, and

it projects outwardly so as to reduce the lacrymal (fig. 4, I) to a small point of bone.

The perpendicular plate, or meso-ethmoid, ends free behind the orbito-sphenoid, forming

a postorbita] band, with a rudimentary prsesphenoid depending free. Thus the inter-

orbital fenestra {i-O.f) is very large, and the separateness of the trabecular keel (fig. 4)

considerable.

Laterally, the pars plana {p.J>) returns inwards, and then appears to swell into an

elegant egg-shaped mass of bone, which lies on the jugum {j). This bony egg (figs. 2-4,

0. «), however, is separate, and belongs to the trabecular arch ; it is the " os uncinatum,"

or " palate- trabecular conjugational" element.

The vomer (figs. 2 & 3, ?)) is very elegant, and is fashioned like a Salishiria leaf,

spreading out, radiating its fibrous structure, and breaking into lobes, by notches that

lie in the line of these fibres. The two principal notches are near the side ; they half

cut off' the septo-maxiUaries {s.mx).

Within, the vomer and the maxillo-palatines (mx.p) have been ankylosed to the

intumed alinasal floor (?'. a. I); behind, the twin stalks of the vomer run insensibly into

the upper palatine lamina, the ethmo-palatine (e.pa).

These parts of the palatines are of moderate size. The interpalatine spurs are roughly

pointed, like rusty nails, and they run into a ridge which becomes the postpalatine

keel (j>f-J>a) ; it is pared away or bevelled, as in Gymnorhina and Corvus, and not sharp-

angled, as in Trickastoma and Thamnophilus.

The bridge extending from this inner edge to the thick transpalatine portion is

oblique, deep, and large ; and thus the ear-shaped transpalatine snags {t.pa) are diver-

gent. These subrotund lobes are flatter and more solid than those of Enocles (PI. LVIII.

figs. 7 & 8) ; they are not sharp spikes as in the Wood-Swallow and Dicrurus (PI. LVIII.

figs. 1 & 5). The whole fore beak (PI. LXII. figs. 2-4) is very solid bone, riddled be-

hind, at the sides, with large holes for the air-cells. Here are given off' the characteristic

maxillo-palatine processes (mx.p) ; they are like pruning-knives, are slightly bilobate at

their end, and are not unlike those of Artamus (PI. LVIII. figs. 1 & 2), being, as in

that type, greatly enlarged by fusion with the intensely ossified nasal floor {i. a. l). This

borrowed substance makes them look, in both these cases, larger than they are in reality.

The same thing is seen in Gymnorhina (PI. LX. figs. 5 & 6).

The continuously bony jugal is sinuous and moderately strong ; it is but little incurved

behind. This bii-d has the singing-muscles large and finely developed. It lived in the

Gardens of the Society for some time, was dissected by me, and then put into the hands

of Professor Flower for the Museum of the College of Surgeons.

I may remark that its digestive organs seemed somewhat aberrant : I only found one

caecum coli ; and that was very small.



PEOP. W. K. PAEKEE ON ^GITHOGNATHOUS BIEDS. 341

Example 27. Chasmorhynchus nudicollis (the Naked-throated Bell-bird).

Habitat. Brazil. Group " Tracheophonae," Miiller ; family " Cotingidae."

It would seem as though the " embryon atoms" of three diverse types had striven for

mastery here : the Hemipod, the Goatsucker, and the Crow were put into the " limbeck
;"

the spirit that arose was the " Bell-bird."

The skull of this loud-voiced caprimulgine Crow is modified from the ordinary

coracomorphous type far more than the skeleton generally ; this is' often the case in

birds.

As far as the skull is concerned, this type has the same (but no more) right to be

considered one of the " Coracomorphae " as the Swift {Cypselus). In some respects it is

truer to the Fissirostral type than the Swift itself; indeed, in the general texture of the

skull, which is most exquisitely cellular and light, it comes close to Caprimulgus ; whilst

Cypselus has a thin fibrous skull, much more so than its passerine relatives the Swal-

lows. Here, then, is a point on the great Coracomorphous circle which impinges on the

circle containing the Frog-faced Podargus, the Oil-bird (Steatornis), and the Goat-

sucker ; which latter forms the touching-point.

Still the tracheophonous Swift goes far away from the passerines, even those nearest

to it, the Swallows, in all the structures behind the occiput. One of the lesser of the

true Corvidae, the Jay, being of the same size as the Bell-bird, is good for comparison

;

then let the student provide himself with the skull of a Goatsucker {Caprimulgus

europceus) and of a Hemipod, and he will be able to follow the writer. Moreover our

task, though asking delicate discrimination and familiarity with the bony framework of

many birds, is yet a very easy one compared with that of tracing the atavistic germs of

a Darwinian " Pangenesis." I may remark here, how smoothly the bone-surface has been

polished and almost enamelled ! the walls also being of the thinnest periosteal bone,

and the diploe reduced to the uttermost degree of delicacy. The elegant two-winged

basitemporal region (PI. LXII. fig. 5, b.t) is everywhere completely welded to the sur-

rounding parts, save in front, where the Eustachian openings {eu) are merely separated

by a little wall of bone. Here the basitemporal lip is free ; it is thick and spongy, like

a stonecrop leaf.

The parasphenoid (pa.s) has spread abroad beneath the true posterior sphenoidal

region, behind, facing most of the floor and sides of the " anterior tympanic recess," in

which it is helped by the thoroughly continuous basitemporals. Like a true corvine,

this bird has no basipterygoid processes, and the beam or rostrum runs forwards—thick,

rounded, and solid—to the nearly perfect cranio-facial hinge. It is imderfloored, all

but its hinder part, by the palatine bones, as in Caprimulgus. The true nasal septum

is ossified all along and directly in front of the hinge, in the middle ; and in front the

bony matter creeps down into the depth of the septum (fig. 7, s.n). Behind and below, a

small tract of the septum is ossified (figs. 5 & 8, tr) ; this is the trabecular bone (belong-

ing to the first facial arch) ; in front of it are two smaller bones, not united to the
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cartilage (fig. 8, tr', tr"). In front, the septal bone grows round the end and returns along

the trabecular base, hookwise, up to the end of the expanded or alar portion (fig. 8, s. n).

The alse nasi and their various outgrowths and processes are such as, being well mas-

tered, will explain the peculiarities of a coracomorphous nasal labyrinth, as compared

with that of the Fowl and Hemipod. Yet these parts, in the Bell-bird, are curiously

intermediate between those of the Hemipod and the Crow ; and only by comparing all

these together shall we see their real meaning, or make out a harmony between them.

If the parts in the Fowl (Phil. Trans. 1869, pi. 86) be compared with what I have

described in the Rook (PI. LV. figs. 1-3), it will be seen that the alinasal turbinal is

given off from the roof in the Fowl, and from the wall in the Crow. In the Fowl, the

alinasal wall is largely inturned ; in the Rook, only at the end. In the Fowl, the wall

having become the floor, coalesces behind with sides and base of the septum {torn. cit.

fig. 3) ; ui the Rook, this inturned part is continuous with, and ossified by, the com-

pound vomer. In the Rook, the internasal part of the trabeculse (PI. LV. fig. 2) is

largely alate ; in the Fowl [torn. cit. figs. 1-4), the trabeculee only caused the thickening

to the base of the septum. But the most profitable comparison is to be made between

the Crow and the Hemipod in these respects ; and only by such a comparison shall we

be able to see the meaning of these parts in the Bell-bird.

There is evidently, amongst birds, a primary difference in the manner in which the

primary nasal slit (see " Fowl's Skull," pi. 81. fig. 1) becomes enclothed with cartilage,

and drawn out into long, broken-up, labyrinthic passages.

In the Crow and Warbler (PI. LV. figs. 1 & 13, re. c) the alinasal scale of cartilage

is, as it were, tucked in at its fore end, a broad flap on each side passing backwards and

inwards to meet, and afterwards coalesce with, its fellow beneath the septum nasi. This

I have worked out in the embryo of the Gorse-Linnet, and shall describe elsewhere

;

these retral parts are in reality the " cornua trabeculse."

In the figures given of these parts in the young Rook and Redstart, these recun-ent

flaps have united at the mid line into a triangular tongue of cartilage [re. c) ; but in a

form to be given in my next part, namely one of the " Vireonidae "
(
Vireosylvia oli-

vacea), the part is twice the size of what is here shown, and nearly the hinder half

is ununited, so that it is a large forked flap, the " tines ' looking backwards : this is a

step towards what I shall describe in the Bell-bird. Now it is evident that in the Rook

(PI. LV. fig. 1) the air passes in between the recurrent alinasal laminae (re. c) and the

outer alinasal wall, with its ingrowing turbinal {al.n, a.th), the turbinal being lateral

in its origin, and not superior as in the Fowl {loe. cit.) and the Hemipod (PL LIV. figs.

S & 4, a.tl) ; it arises, in the Rook, from the wall behind the external nostril, and not,

as in the Fowl and Hemipod, from the roof in front of it. Here also note another

important difference—namely, that instead of the recurrent flap being an ingrowth

backwards of the forefront of the alinasal roof in the Hemipod it is given off from the

wall (PI. LIV. figs. 1, 3-6, n. w, n.f). So there is an exact reversal as to the origin of
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the recurrent laminee and the alinasal turbinals in these two types, the " Turnico-

morphae" and the " Coracomorphae." Moreover in Turnix these recurrent folds are of

immense size ; they are, as it were, the uptilted floor of the nose slit up from the wall,

nearly as far as to the fore end of the long, linear, valvular nostril.

A far simpler form of nasal labyrinth may be taken as the common prototype of both

these, namely that of the common Snake (Matrix torquata).

My unpublished figures of the morphology of this type show that the aliethmoid,

aliseptal, and alinasal outgrowths of the short and simple ethmo-septal plate are all one

common roof-scale of cartilage.

Where this scale ends in front, it sends backwards, or passes into, on each side, a

large outcurved spatula of cartilage—the recurrent alinasal lamina or " cornu trabe-

culse," which is jammed in, with the nasal gland, between the applied edges of the septo-

maxillary and the vomer of the same side. These two ribbons of cartilage have the

same relative size as in the Hemipod, and generally coalesce with an upper labial, the

counterpart of the " vomerine cartilage " of the Hemipod.

Now both the harmony and the disagreement of the Bell-bird and the Hemipod will

be understood ; the former is a true " Coracomorph," and yet has a certain turnicine

strain in it.

The ala nasi (PI. LXII. fig. l,al. n) is a long oval scale ; and the nostril is a low arched

doorway : altogether this has a turnicine appearance. Part of the alinasal turbinal is

seen in the narial opening ; from below (figs. 5 & 8, a.tb) they are seen to be large flaps,

bent on themselves, and underlain behind by a narrow, intumed cartilage {i. a. I).

As seen in figs. 5, 6, & 8, the alinasal and its turbinal end are cartilaginous horns to the

large vomer (w), which grows into the cartilage for some distance. At the shoulders

of this bone there is no appearance of a septo-maxillary ; but a little in front there is a

small suboval patch—a piece, as it were, of the fore part of the Ophidian bone. On
the right side (fig. 6) it is ankylosed to the maxillo-palatine (mx.p) ; and on the left it is

merely grafted on the nasal wall. These ossicles vary greatly ; but the thing of interest

here is the huge size of the recurrent laminae (fig. 8, re. c). These are long fiaps, gra-

dually decreasing in size backwards, and reaching close to the vomer, which has used

up the lobes of cartilage that form the spatulate end of these long laminae in the

Snake. Here we have not the structure of the Hemipod exactly repeated, but a case

of parallelism with it, as these bands are far larger than those spoken of as existing in

Vireosylvia.

These laminae adhere closely to the septum in their front half, and then are free for

the remainder of their length ; the larger and smaller trabecular splints (figs. 8 & 9, tr^

tr") are formed in the fibrous interspace between these ribbons of cartilage. Our native

Wren {Troglodytes vulgaris) rivals the Hemipod in its vomerine cartilages, and the Bell-

bird in its recurrent laminae. The disjecta membra of the Snake's septo-maxillary turn

up everywhere in the tracts that are symmorphic with the membrane in which it is
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produced ; at the inner edge of the recurrent bands there is another ectosteal patch

(fig. 8, re. c, s.ina)). The vomer (figs. 5 & 8, «) is a copy of, or pattern for, that of the

young sylviine (PI. LV. fig. 13, v).

Veiy large, squared in front, subcarinate, rough and cellular, this bone has a low-

type character ; it has fully coalesced with the ethmo-palatine laminae, and with them

forms to a large extent a nearly finished floor to the basifacial beam. I note nothing

more as belonging to the trabecular arch ; for there is no appearance of the os uncinatum

on either the larviform lacrymal or the bulbous pars plana (fig. 7, l,p.p). These latter

parts are of extreme interest here ; the lacrymal has a more than corvine development,

and has the shape of a caterpillar when moving with its procession, erect-headed.

Coming to the top, in front of the gi-eat ecto-ethmoid, it there is bent at a right angle,

and then twists itself in a sigmoid manner to reach the jugum {j), first wedging in

the angle of the pars plana (p.p). This lower part of the ecto-ethmoid is, like the

upper or frontal portion, all swollen and spongy, like that oiHemipodius varius(P\. LIV.

figs. 9 & 10). The only room of any extent in the nasal labyrinth is in front, and is

supplied by the nasal branch of the ophthalmic ; the true olfactory region is occluded

by the bilobate prsefrontal mass, which is smoothed into flatness in front of the orbit.

The pterygo-palatine arch is, on the whole, corvine : but the pterygoids {2)g) are ex-

tremely long and slender, and are elegantly arcuate ; they are but little laminate in front,

and but little uncinate behind {e.pg).

There is a long, overlapping process of the pterygoid on the upper edge of the pala-

tine (fig. 7) ; and there appears to he no mesopterygoid. If this is so, we have a remark-

able caprimulgine character ; at any rate the segment must have been small, as the

palatines are very little crested above, where they support the basis faciei. The post-

palatine region is very turnicine, the ends being bevelled off" instead of being crested and

keeled ; and the inner edges of the bone are closely approximated, hiding the para-

sphenoid below, but do not make a true commissure as in the great " Fissirostres." As

in Hemipodius and Turnix (PI. LIV.), the interpalatine ridges and spurs form a large,

elegantly lyriform opening for the posterior nares. The upper or ethmo-palatine lamina

is of less extent than the lower, and is thoroughly ankylosed to the vomer.

The transpalatine (t.pa), although at first view very caprimulgine, is not a general

leafy breadth of the bone as in the Fern-Owl, but its true segment is shown as a square

superaddition to the simple struthious or turnicine bar. The cartilaginous segment

of the young Kook (PI. LV. fig. 1, tpa) needs only to grow further outwards and to be

squared by periosteal growth, to be Uke what occurs in the Bell-bird ; this bird has

retained a certain embryonic distinctness in this particular segment. Whilst the ptery-

goid is a dense, non-aerated bone, the palatine, like that of Caprimulgus, is delicately

spongy, and altogether thick and inflated.

From being very broad, it gets an extremely slender prsepalatine bar, as in Capri-

jnulgviS ; and this slenderaess of the fore part corresponds with Turnix. The outline of
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the maxillo-palatine processes (niT.j)) is quite corvine ; in texture they correspond with

those of the Fern-Owl, and, indeed, are more spongy, the outer part of the distal process

heing a mere sieve of delicate bone.

The bowing outwards of the zygomatic process of the maxillary (mx), and its slender-

ness, are quite equal to what occurs in the Fern-Owl ; but the jugal itself is a high

compressed bone (fig. 7, J), unusually high for a bird, and having no other rival in this-

respect than the Balceniceps.

In other parts of the face, and in the skull, this bird is a Croio with caprirrndgine

leanings and isomorphisms. Ca^rhmdgiis itself, as I shall show in another paper, has

narrowly escaped from the Coracomorphous territory ; whilst the Bell-bird, being of

a lower type than the Old-World Crows, is a nearer relation to the Goatsuckers than

to the more passerine " Fissirostres." Even that for which this bird is famous, its

voice, appears to me to be no mere caw of a true and proper Crow, but something akin

to the mysterious sounds uttered by the Goatsuckers of the New World.

In concluding this instalment of my observations on the " ^githognathae," I cannot

help remarking that the subject seems to me to be worthy of great extension.

As for the birds of South America, I shall be grateful to those naturalists who will

in any way assist me in throwing light upon the various groups of the Coracomorphee

of that region, or, indeed, of the other natural divisions of the Class ; for from that

land of enchantment we have already the Palamedea, the Cariama, the Sun-Bittern,

and the Trumpeter (Psophia), and numberless other types well worthy of careful study.

My belief, being fairly expressed, is this, namely that there (in South America) we
have representatives of the lost Miocene birds of our own geographical area.

Additional Eemarks on the General Moepholoqt of the Palate and Mandible.

I would beg of the reader to believe that the limited region here taken for compa-

rison is not conterminous with the ground I have been digging.

This is not true of birds, as such, with regard to their structure throughout, nor of

birds as a " topmost fruitful bough " of the Vertebrate life-tree.

Even the twigs of this bough have to be broken one by one, and not after they have

been faggoted. This dark forest (Vertebrate morphology) may have the light let in

upon it at some one spot by a laboured monograph of one type ; or a fine line of light

may be made to stream through it by the thorough working-out of one part or tract of

the organization, the clearing being merely suflBcient for the treading of the feet and

for the peering of the eyes.

The utmost degree of modification of the facial parts that has been attained by a

mere fish (a branchiate Vertebrate) has been shown in my essay on the skuU of the

Salmon (Phil. Trans. 1873); but a new stand-point has to be taken with regard to the

air-breathers, most of which have their faces modified largely in relation to the function

VOL. IX.—PAET V. December, 1875. 3 a
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of hearing, the first postoral cleft being converted into the cavity of the ear-drum, and

the contiguous parts modified behind this air-space to wall it in, and to perfect it for

the conveyance of the aerial vibrations.

Above the " Pisces Dipnoi," as soon as vee reach the Proteus and Siren, a stapedial

plug is formed in the osseo-cartilaginous ear-ball ; above these, many of the tailless

Batrachia utilize the first postoral cleft for an ear-di'um, and the parts of the face

around this opening become profoundly modified and metamorphosed to perfect this

new sensorial apparatus.

But the simplest Amphibia are the best for comparison, as to their facial morphology,

with the nobler types ; and none of these is more instructive than the one treated of in

the 'Proceedings' of this Society for 1874 (pp. 186-204, pis. 29-32), by Professor Huxley

:

this type is Menohranchus lateralis, one of the lowest of even the " Perennibranchiate

Amphibia."

If the visceral arches of this form be carefully compared, as we slowly travel up

through the types, with the Axolotl, Salamander, Frog, Chelonian, Non-carinate and

Carinate Bird, we shall have a very adequate idea, at last, of the meaning of the multi-

tude of bones that are to be found in the building of a bird's face,—during the growth

of its face, rather ; for Nature, ready vrith her cementing " osteoblasts," is incessantly

obliterating the once distinct and shapely stones by which it was gradually built.

In the adult skull just referred to (Proc. Zool. Soc. 1874, pis. 29-31, pp. 186-204),

the " chondrocranium " is in a condition of arrested ossification very similar to that of

a chick at the beginning of the third week of incubation (see my paper on the Fowl's

Skull, Phil. Trans. 1869, plate 83). It may sound like a contradiction; but this skull

is nearly all face ; for the axial structures are exceedingly feeble, and end between the

huge ear-sacs (hinder ^ara/iew/'a^ elements). This aborted fore end of the axis, the ear-

sacs, and the visceral or pleural arches are " by joints and bands knit together" into a

sort of ground-plan for the higher types of Vertebrate skulls.

In these higher types the osseous metamorphosis, combined with the clefts (oblique,

transverse, and longitudinal) that take place in the cartilaginous bands, or in their

granular counterparts, give the results which we see in reptile, bird, or mammal.

The most important binders, with their subdivisions and their changes, are formed

by the tops of the mandibular and hyoid arches ; of the former only I wish to speak here.

In the bird, the mandible is articulated to the skull by a huge bone (the quadrate)

which is the dorsal part of that arch, the mandible itself being the ventral part.

But in this the bird conforms to all the Vertebrata %vith the exception of the Lam-

prey and his companions below, and the Mammalia above. In the early condition of

the skull, whilst unchondrified (see Huxley, Elem. Comp. Anat. p. 138, fig. 57, p'), there

is no discontinuity of tissue between the pedicle of the mandibular suspensorium and

the trabecular band ; but soon afterwards ("Fowl's SkuU," pi 81. figs. 1 &2) these tracts
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become cartilage ; and then the quadrate can be distinguished as a separate nodule, and

the mandible as a separate bar. At that time the maxUlo-palatine process of the embry-

onic mandible has a pith of tissue in it more granular than the rest, but no cartilage

;

the chick now corresponds exactly to the Menobranchus, save that the pedicle does not

pass into the trabecula by continuous cartilage.

The same process may be traced in the Chelonia ; and in them the free apex of the

suspensorium, which, as in the bird, turns forwards as well as inwards, underlying the

second and third branches of the trigeminal nerve, is pointed and permanently cartila-

ginous, even in the largest Sea-Turtles. That pointed soft end of the suspensorium is

the orbital process of the quadrate bone ; in the bird this free end is often broad and

spatulate. Here I may remark that I once held the erroneous opinion that this part

answered to the orbital process of the Tadpole's suspensorium—a cartilaginous leaf,

folded over the outside of the temporal muscle, and only an evanescent structure.

The "otic process" is only one of two parts that join the ear-sac in the Amphibia

(see Huxley on Menobranchus, pi. 30. fig. 1) ; for, besides the proper otic process which

coalesces in most Amphibia with the antero-superior region of that organ, the pedicle

gives ofi" a facet below, which is well seen in the common Frog, gliding on the smooth,

antero-inferior face of the prootic region.

Now, in birds, the huge otic process of the suspensorium (the head of the quadrate)

generally has an outer and an inner fork, and always, save in Ostriches and Tinamous,

has two articular facets, even in the Gallinaceous birds and the Parrots, where the head

is most imdivided.

This inner facet does not, however, correspond with the otic facet of the amphibian

pedicle, but is a mere fork of the " otic process."

So far we see that the suspensorium of the bii'd is altogether attached to the head

(auditory region) by joints with joint-cavities, whilst in the Amphibia it is attached by

bands and joints.

It is not an easy matter to harmonize the other parts of the palato-mandibular appa-

ratus. The ascending process of the Urodela is a mere fibrous band in the Batrachia

proper ; and I do not think that Prof. Owen's view is tenable (see Huxley on Meno-

branchus, note to p. 189), namely that it answers to the epipterygoid columella of the

Lizard. In Lizards and, as I have also discovered, in the Chelonia there are two ptery-

goid bones—one the broad flat membrane bone which forms so much'of the posterior

palate (the true pterygoid), and the other a rod-like bone lying above the great plate

;

this is the columella or epipterygoid.

In the Chelonia, when recently hatched, this bone is seen to be the separate ossifica-

tion of the only part of the pterygo-palatine arcade which acquires any thing like a

cartilaginous consistency: it is the postero-superior extremity of the arcade; and its

hinder tilted end articulates with the apex of the free pedicle, joining it at right angles,

and altogether in front of it ; it cannot, therefore, answer accurately to the Amphibian

3a2
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" ascending process," which is due to bifurcation of the pedicle itself ; it is rather ana-

logous than homologous.

In birds the pterygoid is single. In the Eatitse it approximates in character to

the lower Chelonian bone, being a large fibrous slab ; in the Carinatse, especially the

higher aerial types, it is most like the lacertian columella ; but the true homologue of

that bone is the ascending or epipterygoid process. This corresponds to the " hamular

process of the internal pterygoid plate " of Man and the other Mammalia, and is the

apex of the secondary pterygo-palatine arch.

In the Lizard the pedicle of the suspensorium is quite lost in the adult, the facet or

facets for the quadrate with the outstretched ear-sacs being formed on the " otic pro-

cess." In the Chelonia the otic process, instead of being solid as in the bird, is

hollowed out to form the large drum-cavity, the roof of which is largely formed by the

" tegmen tympani " and its bony roof-tile (the squamosal).

The most instructive series of types for these comparisons would be found in this

order, namely Menobranchus, Dactylethra, Clielone, Dromceus, Tinamus, Tumix, Pipra,

Coccothrausfes.

Such a comparison would yield much more than a view of the procession of the forms

of the palatine and mandibular regions ; the relations of the rest of the skull would

force themselves upon the mind of the observer.

DESCRIPTION OF THE PLATES.

PLATE LIV.

Tumix rostrata (young).

Fig. 1. Lower view of palate, x 4 diameters.

Fig. 2. Upper view of face, X 4 diam.

Fig. 3. First section of face, X 10 diam.

Fig. 4. Second ditto, X 10 diam.

Fig. 5. Third ditto, X 10 diam.

Fig. 6. Fourth ditto, X 10 diam.

Fig. 7. Fifth ditto, X 10 diam.

Fig. 8. Vomer and cartilages, lower view, X 10 diam.

Hemipodius varius.

Fig. 9. Lower view of palate, X 4 diam.

Fig. 10. Upper view of face, X 4 diam.

Fig. 11. Side view of ditto, X 4 diam.

Fig. 12. Tympanies and quadrate, X 4 diam.

Fig. 13. Pterygoid and mesopterygoid of young, X 14 diam.
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PLATE LV.

Corvus frugilegus.

Fig. 1. Lower view of palate of young, X 2 diam.

Fig. 2. Anterior section of face of ditto, x 4 diam.

Fig. 3. Posterior ditto, X 4 diam.

Fig. 4. Part of a similar section to last, X 8 diam.

Fig. 5. Side view of face of one more advanced, x 3 diam.

Fig. 6. Part of palate of adult, lower view, X 3 diam.

Corvus corone.

Fig. 7. Tympanic region of adult, X 4 diam.

Fig. 8. Internal angle of lower jaw, X 3 diam.

Fig. 9. Ditto, with part of " siphonium," X 3 diam.

Fig. 9ffl. The upper end of " siphonium " ossicle, X 3 diam.

Fregilus graculus.

Fig. 10. Lower view of vomer, X 4 diam.

Fig. 11. Upper view of ditto, X 4 diam.

Fig. 12. Side view of ditto, x 4 diam.

Buticilla phomicurus (young).

Fig. 13. Lower view of palate, X 17 diam.

PLATE LVI.

Menura superha 2

.

Fig. 1. Lower view of palate, x li diam.

Fig. 2. Upper view of face and frontal region, X 1^ diam.

Fig. 3. Side view of ditto, X 12^ diam.

Fig. 4. Part of fig. 2, X 3 diam.

Fig. 5. Upper view of vomer and part of palatines, x 8 diam.

Pitta melanocephala.

Fig. 6. Lower view of palate, X 2|^ diam.

Fig. 7. Part of ditto, x 4 diam.

. Grallaria squamigera.

Fig. 8. Lower view of palate, X 2-|^ diam.

Fig. 9. Part of ditto, x 4 diam.

Fig. 10. Sectional view, showing septum nasi and part of ethmoid, X 2^ diam.
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PLATE LVII.

Pipra auricapilla.

Fig. 1. Lower view of palate, X 4 diam.

Fig. 2. Part of ditto, x 7 diam.

Fig. 3. Side view of face, X 4 diam.

Pachyrhamphus.

Fig. 4. Lower view of palate, X 4 diam.

Fig. 5. Part of ditto, X 7 diam.

Fig. 6. Side view of face, X 4 diam.

Fig. 7. Upper view of ditto, x 4 diam.

Thamnophilus doliatus.

Fig. 8. Lower view of palate, X 3^ diam.

Fig. 9. Part of ditto, X 6 diam.

Fig. 10. Side view of face, X 4 diam.

PLATE LVIII.

Artamus leucorhinus.

Fig. 1. Lower view of palate, X 2^ diam.

Fig. 2. Part of ditto, X 5 diam.

Hyloterpe sulfuriventer.

Fig. 3. Lower view of palate, X 3j diam.

Fig. 4. Part of ditto, X 6 diam.

Dicrurus leucops.

Fig. 5. Lower view of palate, X 2 diam.

Fig. 6. Part of ditto, X 4 diam.

Enodes erythrophrys.

Fig. 7. Part of lower view of palate, X 4 diam.

Fig. 8. Part of side view of face, X 4 diam.

Trichastoma celebense.

Fig. 9. Part of lower view of palate, X 5 diam.
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PLATE LIX.

Bendrocola^ptes albicollis.

Fig. 1. Lower view of palate, X 2^ diam.

Fig. 2. Part of ditto, X 4 diam.

Fig. 3. Part of side view of face, X 3 diam.

Anceretes parulus.

Fig. 4. Posterior two thirds of palate, lower view, X 6 diam.

Fig. 5. Part of ditto, X 12 diam.

Synallascis flavigularis.

Fig. 6. Lower view of palate, x 4 diam.

Fig. 7. Part of ditto, X 10 diam.

Fig. 8. Septum nasi, X 4^ diam.

Muscisaxicola mentalis.

Fig. 9. Lower view of palate, X 4 diam.

Fig. 10. Part of ditto, X 10 diam.

PLATE LX.

Homorus unicolor.

Fig. 1. Lower view of palate, X 3 diam.

Fig. 2. Part of ditto, X 5 diam.

Fig. 3. Ditto (upper view), X 5 diam.

Fig. 4. Side view of face, X 3 diam.

Oymnorhina tihicen.

Fig. 5. Lower view of palate, X 1 3- diam.

Fig. 6. Part of ditto, X 4 diam.

Fig. 7. Vomer and cartilages (lower view), X 3 diam

Fig. 8. Pars plana and lacrymal (side view), X 3 diam.

Petroica monticola.

Fig. 9. Hinder part of palate (lower view), X 7 diam.

Petroica hicolor.

Fig. 10. Hinder part of palate (lower view), X 8 diam.
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PLATE LXI.

Elainea.

Fig. 1. Lower view of palate, x 4 diam.

Fig. 2. Side view of middle of face, X 5 diam.

Lanius collurio.

Fig. 3. Lower view of palate (young), x ^\ diam.

Fig. 4. Greater part of palate (old), x 5 diam.

Fig. 5. Side view of middle of face (old), X 5 diam.

Fig. 6. Ditto (young), X 5 diam.

Pachycephala fusca (?).

Fig. 7. Lower view of palate, X 3| diam.

Fig. 8. Side view of face, X 5 diam.

PLATE LXII.

Lalage leucopygialis.

Fig. 1. Hinder part of palate (loM'er view), x 6 diam.

Fig. la. Part of basis cranii, showing " basipterygoids," X 6 diam.

Paradisea papuana.

Fig. 2. Lower view of palate, X 2^ diam.

Fig. 3. Part of ditto, x 4 diam.

Fig. 4. Side view of face, X 2 diam.

Cliasmorhynchus nudicollis.

Fig. 5. Lower view of palate, x 2 diam.

Fig. 6. Part of ditto (upper view), x 4 diam.

Fig. 7. Side view of face, X 2 diam.

Fig. 8. Part of fig. 5, X 4 diam.

N.B. The terms used here are the same as those in my paper on the Fowl's skull (Phil.

Trans. 1869, pis. 81-87, pp. 755-807). A few new ones, however, will be found-
namely, " recurrent alinasal lamina " {re. c), " inturned alinasal lamina "

(«'. a. I),

" vomerine cartilage " [v. c), " median septo-maxillary " {in. s.mw), and perhaps a

few more.
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VI. On the Myology of Opisthocomus cristatus. By J. Beswick Perrin, Demonstrator

of Anatomy in Owens College, Manchester.

Eead November 4th, 1873.

[Plates LXIII.-LXVL]

X HIS interesting bird has attracted the attention of naturalists from the time of M.

L'Herminier, in 1837, a physician in Guadaloupe, who communicated a paper to the

Academy of Sciences on the anatomy of certain rare birds, and amongst others of the

Hoazin, under the name of Sasa, by whicli it was said to be known to the inhabitants

of Guiana^

There seems to have been considerable diversity of opinions amongst authors as to

what family the Ojjisthocomus belonged to. These have been well summed up by Prof.

Huxley in a paper " On the Classification and Distribution of the Alectoromorphm," read

before, and published in the ' Proceedings' of, this Society, May 14th, 1868, as follows

:

—" L'Herminier is of opinion that the sum of the characters of the bird incline it

towards the Gallinaceae. He puts it, with Vieillot and Latreille, in the distinct family

of the Dysodes, before the Pigeons and Gallinaceous birds. M. Gervais, on the con-

trary, denies that it has any thing to do either with the Gallinaceous birds or with the

Pigeons. He considers that it forms part of the great series of ' passeriform birds,'

but is so different from the others that it ought to form a separate order in this series,

near the Scansores, and " near the Musophagidce, though its affinities with the group

may have been exaggerated." Prof. Huxley further states that its peculiarities neces-

sitate the placing of the bird in a special division of the Schizognathse. Whatever the

true position of this bird may be, there are many peculiarities in structure which are,

so far as my knowledge goes, found only in this bird. As regards the muscles of

the shoulder-girdle, they are more condensed—and exhibit modifications, though of a

minor character—than usually met with in birds. The attitude of the crop, its large

size, its peculiar shape, and its still more peculiar nidus at once stamp the bird as one

of no common kind^. I could not with any certainty obtain a drawing of the bird in

its undissected condition. Having been in spirit so long, a sketch would only have

perpetuated a falsity.

* " Observations faites en Amerique but les moeiirs de differentes especes d'Oiseaux-Mouches, suivies de qucl-

quea Notes Anatomiques et de moeurs sur rHoazin, &c. par M. Emile Deville," Revue et llagasin de Zoologie.

tome iv. 1852.

" I must here thank Professor Flower and Mr. Sclater for their kindness in allowing me the privilege of

dissecting two beautiful specimens of this bird, obtained in Surinam by Hr. Kappler, of Albina, Maroni River.

VOL. IX.—PABT VI. December, 1875. 3 b
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The pterylography of both specimens was almost identical with that figured in

Nitzsch's work, so ably translated by the gifted Secretary of this Society'.

Pectoralis niagnus.—All the pectoral muscles are large and well developed.

The superficial or great pectoral is the most remarkable (Pis. LXIII. & LXIV).

Before the integuments have been removed from the thoracic region, the prominent and

regular contour of the breast gives one the idea of highly developed pectorals. This,

however, is not absolutely the case, the prominence of the anterior half being due to

the large discoid crop, which is implanted upon the great pectorals (PL LXIII.); the

latter are large, condensated, and quadi-ilateral in shape. The superior and anterior

halves are entirely concealed by the crop, the posterior and superficial portions rising

to a corresponding level with the crop. When the crop is removed, it is seen that the

upper conjoined halves of both pectorals form a spherical cavity in which the crop rests

(PI. LXIV.). The keel of the sternum is aborted to a corresponding thickness with

the pectorals in this situation.

These interesting modifications are widely different, and exhibit in a more remark-

able manner the law of cause and effect than is usually met with in birds bearing an

extra-thoracic crop. Take for example the Common Pheasant. The sternal keel is

' From Nitzsch's Pterylography, translated from the German by Dr. Sclater, Ray Society's pub., 1867:

—

A. 9. Amphiholce.

' ' The presence of an after-shaft on the contour-feathers is a pterylographic character common to all members

of thiis family ; as also the occurrence of a circlet of feathers on the tip of the oil-gland, and the number of

rectrices, -wiich is always ten. With these characters, however, we seem to have exhausted the points of agree-

ment of the genera belonging to the group ; and their essential differences necessitate the following arrange-

ment :

—

A. With the bands of the inferior tract narrow, and the outer branch distinct and freely divergent.

B. With the stems of the inferior tract dilated, and no divergent outer branch.

a. Dorsal tract dilated on all sides and sparsely feathered.

b. Dorsal tract much contracted, especially its hinder part, which forms a very narrow serial band.

" Here I place the genus Opisthocomus, which is anomalous in many respects. The figure of its pterylosis

(Plate VI. figs. 12 &. 13) shows that the continous plumage of the head, which is very sparse, but denser on

the vertex, is continued upon the neck, and does not allow the formation of lateral neck-spaces. From the

lower extremity of this neck-plumage the inferior tract commences as two broad bands, which mn down close

to the keel of the sternum, and become somewhat stronger at the outer margin, where the branch would be

situated. At the end of the sternum these are narrowed, and pass on, gradually becoming weaker, to the anus,

at which they terminate with a breadth of only two feathers. Both on the tract itself and on the spaces

between its bands, true down feathers are placed, although not very closely. The same sparse condition is

exhibited also by the lumbar tracts and the plumage of the crura and wings ; but the narrow axillary tracts

and the dorsal tract contain more closely approximated, although smaller feathers. The latter starts as a strong,

triserial band from the midst of the plumage of the lower part of the neck, and divides between the shoulders

into two limbs, with which the originally divergent feather rows of the biserial hinder part are united at the

end : from the caudal pit onwards it becomes somewhat broader, and encloses the oil-gland, which is larger,

and has a circlet of feathers at the tip, stronger than in the preceding genera. In the wings there are nineteen

remiges, of which ten are on the pinion ; the first four are graduated, and the fifth and sixth the longest. The

tail has ten large rectrices."
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prominent, and preserves the diameter of its ridge very uniformly throughout its length ;

the pectorals are, also, of an equal thickness throughout the whole of their sternal

attachments; and the crop disports itself awkwardly enough upon their superficial

aspect and the receding furcular angle, more especially when moderately distended.

The Oj}isthocomus illustrates a perfect crop and calyx-like receptacle ; but the Pheasant

only the former, its nidus being referred to a rugged and uncomfortable habitat.

Probably the most remarkable feature in the sternum is the prominent tubercle

(PI. LXIII. tb) in which the distal extremity of the keel terminates. It appears as an

ovoid surface, somewhat flattened, and projecting to a corresponding level with the

superficial surface of the pectorals, the fibres of which it separates at this particular

spot. It is only covered by the integument, which is condensed upon it and closely

connected with it. In the bird undivested of its plumage it can be readily seen—the

skin over the tubercle being destitute of feathers. The keel in front and behind the

tubercle bevels off in an arcuate manner, the posterior border being inconsiderable in

length. The pectorals adapt themselves to a nicety to the alternating width of the

keel, throughout its extent. Section of the pectoral muscle shows its gradually in-

creasing thickness from the furcula to the double angular distal bends of the muscle.

Its proximal attachments are similar to those of the generality of birds, viz. to the

whole length of the furculum, keel of the sternum, to the distal margin of the lateral

half of the sternum, and also to its lateral shelving plate (external xiphoid process)

external to the attachment of the second pectoral. The under or sternal surface of the

great pectoral is channelled for the accommodation of the 2nd pectoral and its minor

associate. The muscle undergoes considerable condensation at its distal extremity,

immediately prior to its insertion into the delto-pectoral ridge of the humerus. At the

latter point it has some tendinous fibres mingled, but sparingly, with the muscular.

From the middle of the superficial aspect of the insertional fibres, a few detach

themselves as a small wedge-shaped muscle, about ^ an inch long (PI. LXIV.) ; this

speedily terminates in a slender tendon, and receives the anterior portion of the differen-

tiated deltoid muscle. The conjoined tendon traverses thebrachium as far as the lower

end of the humerus, where it divides into two tendons : the anterior one is inserted into

the tendon of origin of the extensor carpi radialis longior ; and the posterior, smaller

than the preceding, crosses the outer aspect of the extensor muscles, continues its course

along the bases of the wing-feathers as a fascial expansion, and is finally lost upon the

dorsal aspect of the carpus. This tendon gives slips of attachment to all the cubital

feathers except the last three or four.

There is another small muscle (PL LXIV. fig. 3) which arises from the fascia covering

the biceps, immediately below the lower border of the great pectoral muscle. Its

muscular belly is three quarters of an inch long, fusiform in shape, and ends in a slender

tendon, which traverses the cubit as far as the base of the 1st metacarpal. These

muscles constitute the extensor plicae alaris of Professor Owen \

' Prof. Owen (Anat. & Phys. of Vert. vol. ii.) deeoribes this estensor as consisting of " two portions, of which

3b2
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The description of the extensor longus alaris presents remarkable differences from that

commonly met with in birds. I could not detect any trace of the elastic band which

is so common a constituent of the central portion of the alar tendon. Again, the biceps

portion (PI. LXIV. fig. 3) was isolated from the delto-pectoral portion, and constituted

the main distal alar tendon. This arrangement is only one of the many dispositions

met with in different birds \

The 2nd pectoral is an oblong, bipennate muscle, the angular extremity of the fibres

being directed forwards and outwards. It is attached proximally to the lateral aspect

and keel of the sternum in entire length, to the sternal extremity of the coracoid, and

the anterior and shorter arises from the internal tuberosity of the humerus, the posterior and longer from the

clavicular extremity of the coracoid bone. In the Ostrich and Rhea, however, both portions arise from the

coracoid. The posterior muscle sends down a long thin tendon, which runs parallel with the humerus, and is

inserted, generally, by a bifurcate extremity into both radius and ulna. The anterior muscle terminates in a

small tendon, which runs along the edge of the aponeurotic expansion of the wing. In this situation it becomes

elastic ; it then resumes its ordinary tendinous structure, passes over the end of the radius, and is inserted into

the short confluent metacarpal." Professor Owen has evidently in this description combined the biceps flexor

with the alar flexor.

' In the Strix flammea the flexor longus alaris consists of two portions, one derived from the peripheral

extremity of the great pectoral, the other from the anterior differentiated portion of the deltoid, as already

described. From the common point of union of these two muscles three tendons result, which proceed to their

respective insertions enclosed between a duplicate fold of the integuments. The outer tendon occupies the

anterior and outer fold of the wing, traverses the base of a triangle, the two sides of which are formed respectively

by the humerus and the bones of the forearm in their semiflexed position. It is finally attached by its distal

extremity to the base of the rudimentary first metaoai-pal. This tendon is of considerable thickness, owing to

the development upon it of a fusiform band of elastic tissue, which, irrespective of muscular action, maintains,

in the inactive state, the wing in a flexed position. The two remaining tendons pass down in the interval

between the preceding and the biceps, running paraDel to each other, and are connected in the middle of their

course by an intercommunicating tendon, about an inch long. Both tendons are attached by their distal extre-

mities to the tendon of origin of the fusiform extensor carpi radiaUs longior, one about a quarter of an inch in

front of the other. In advance of them there is a second intercommunicating tendon which connects the outer

elastic tendon vrith that of the extensor cai-pi radiaUs longior.

lu the Heron {Ardea cinerea) and Cormorant {Phalacrocorax carlo) only a part of the middle one of the three

tendons joins the extensor carpi radialis longior. Very frequently this excentric muscle is stiU further compli-

cated by the addition of another tendon, or muscle, which arises either as a segmentation of the biceps, and

decidedly continuous with it, or from a fascial expansion springing from that covering and investing the

biceps, and invariably from opposite a point corresponding to the lower border of the great pectoral. It usually

joins the outermost of the three above-described tendons, although there are several differences from this more

general mode of distribution. In the Common Duck, Wild Uuek, "Wood-pigeon, Ptarmigan, Cormorant, Red-

throated Diver, Lapwing, Snipe {Scolopa.v rjallinar/o), and many other birds I have noticed this biceps addition

to the extensor longus alaris, not always, however, joining it, but sometimes forming a distinct muscle in its

entirety. In some specimens, e. g. the Wild Duck, the pectoralis major does not contribute a muscular slip to the

extensor longus alaris, the muscle simply consisting of the biceps and deltoid portions, which embrace, prior to

their union, the great pectoral insertion. Again, the resulting tendons do not always spring from a common
one, but sometimes as three independent tendons from the deltoid portion of the muscle alone.
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to the costo-coracoid membrane against which it is immediately applied. It is expanded

and rounded at its distal extremity, corresponding to the club-shaped lateral extremity

of the sternum between the incurvated great pectoral origin. Its tendon of insertion

commences on the coracoid, and plays over it in a pulley-like fashion, crosses the head

of the humerus to a prominent ridge on the middle of the dorsal surface, immediately

above the articular facet on the summit of the great tuberosity of the humerus.

The 3rd pectoral has its usual origin. It is moderately well developed. It runs

almost parallel with the coracoid, crosses behind the coraco-brachialis ; its tendon of

insertion glides over the pulley-like summit of the ulnar tuberosity of the humerus to

be inserted into a depression immediately below the tuberosity, and below the insertion

of the teres major, the latter muscle crossing it obliquely. This muscle and the

coraco-brachialis cover the axillary space, and are applied directly against the axillary

vessels and nerves.

The coraco-brachialis is inserted into the summit of the inner tuberosity of the

humerus by a short slender tendon, which joins with that of the subscapularis.

The subscajmlaris arises from the anterior two-thirds of the ventral surface of the

scapula ; it is a triangular-shaped muscle, and rapidly converges towards its insertional

tendon. It is crossed by the coraco-brachialis and the 3rd pectoral. The tendon of

the latter muscle lies imbedded in the muscular fibres of the subscapularis, but does not

divide it into two parts, as described by Owen in other birds.

Depressor coracoideus and costo-scapularis are closely associated at their origin, arising

as a broad, but thin, muscular band from the anterior external angle of sternum, and

1st sternal rib as far as its angle. The muscle then divides into two portions—the

coracoid factor passing obliquely upwards, forwards, and outwards, to be inserted into

the sternal 3rd of the coracoid, its lower border and posterior surface ; the scapular

factor is slender and elongated, and passes horizontally outwards, terminating in a short

flattened tendon, which is inserted into the ventral border of the scapula about half an

inch posterior to its articular extremity. The subscapularis muscle lies in front and

partially conceals it. It is applied for half its length against the 1st vertebral rib.

Teres major, large, fleshy, and wedge-shaped, arises from the anterior border of the

lower half of the scapula, and from the posterior two thirds of its dorsal aspect. It

terminates by blunted cone-shaped musculo-tendinous fibres in a large depression situated

below the inner tuberosity of humerus. There was no scapular attachment as mentioned

by Owen in the birds which he dissected.

Serratus magims is a thin muscular band imperfectly developed. It arises, apparently,

from the 3rd, 4th, and 5th vertebral ribs, about midway between the sternum and the

vertebrae. It is inserted into the lower third (or a little more) of the ventral border of

scapula, and also into the inferior angle.

The supraspinatus is represented by a small muscular fasciculus.

I did not notice in either of the two specimens the small muscular slip, called by Owen
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the dermo-humeralis, which is so commonly present in birds. The latissimus dorsi.

rhomboids, &c., presented no peculiarities.

The coracoid and furculum are immovably fixed'.

The subfurcular space, and the membrane which separates it from the cervico-axillary

space, are very narrow and ellipsoidal in shape.

The deltoid presents a similar arrangement to that met with in the Wood-pigeon, viz.

a posterior detached portion inserted into the lower end of the outer border of the

humerus and perforated by the musculo-spiral nerve, a middle portion, which mainly

joins the tendon of origin of the extensor carpi radialis longior, and an anterior portion,

which gives a contributory tendon to the extensor plicae alaris. Virtually the posterior,

corresponding to the spinal fibres of mammals, is the only part of the muscle belonging

to the first arm-bone, unless the small muscle which is situated on a deeper plane, and

inserted into the upper and dorsal extremity of the humerus, can be regarded as a portion

of the deltoid rather than an infraspinatus muscle.

Biceps flexor cuMti, though strictly speaking a monogastric muscle, has a tendency

to divide proximally into two portions. It arises by a thin tendon, which becomes

expanded as it crosses the shoulder-joint, thus playing a twofold purpose:—1st, as a

protective ligament to the joint ; and, 2ndly, to allow the great pectoral muscle to glide

freely over it. The tendon abruptly terminates opposite the lower border of the great

pectoral in a strong fusiform muscular belly. In other respects the muscle presents the

average avian distribution.

The triceps is a digastric muscle. The humeral head, however, exhibits slight traces

of a tendency to further section. It presents the average arrangement.

Muscles of the Cubit.

Pronator radii teres.—Moiiogastric. Fusiform in shape. Attached proximally by

a strong pointed tendon to the internal humeral condyle, distally to the middle of the

shaft of the radius.

Flexor carpi radialis.—Large and fleshy. It springs from the inner condyle of the

humerus beneath the preceding. It is inserted mainly into the lower third of the

preaxial surface of the radius, and by a few fibres into the radial carpal bone.

Flexor sublimis digitormn.—Springs from the inner humeral condyle by a strong flat

tendon. It is fusiform in shape. Immediately above the carpus it terminates in a

single tendon, which grooves the lower end of the ulna and afterwards runs along

the superior border of the long (2nd) metacarpal. It is inserted into the middle of

the antepenult phalanx.

Palmaris longus.—Is simply represented by a strong flat and ribbon-like band of

fascia, extending between the inner condyle of the humerus and the carpus.

' Prof. Huxley says, " a rare peculiarity, which has been observed in Didtis." " In the ankylosis of the

furcula-with the manubrium, Opistlioconius stands alone." Proo. Zool. Soc. May 14, 1868.
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Flexor carpi ulnaris is well developed. Origin similar to preceding muscles.

Insertion into the ulnar carpal bone. Arising in conjunction with the latter, also from

the olecranon of the ulna, is a moderately developed muscle, which is applied closely

against the bases of the five or six posterior ulnar wing-feathers. This terminates in a

long fibro-elastic tendon, and is connected to the bases of the remainder wing-feathers as

far as the carpus; this is the extensor carpi ulnaris. Immediately inferior to the latter

is another elastic tendon, which connects the bases of all the wing-feathers together, its

line of attachment corresponding to that of the integuments. It is strong, powerful,

and as elastic as a piece of india-rubber. Its action is to approximate all the wing-

feathers, and to maintain the carpus flexed on to the metacarpus.

Flexor profundus digitorum.—Consists of two portions. The first arises from the

proximal two-thirds of the inner or flexorial aspect of the ulna, and terminates in a

common tendon, which grooves the carpus, and there divides into two tendons,—a short

and a radial one, which is inserted into the base of the distal phalanx of the 1st or rudi-

mentary digit ; the second or long one (internal to the preceding) goes to the distal

extremity of the second or long digit. The second portion is the flexor metacarpi

pollicis.

It arises b)' fleshy fibres from the lower third of the ulna. It crosses obliquely over

the lower end of that bone, terminating in a short tendon which grooves the outer portion

of the carpus (the radial carpal). It is inserted into the superior and dorsal aspect of

the carpus adjoining the rudimentary 1st digit. It is a powerful flexor of the carpus.

Muscles on the superior border of the Radius.

The extensores carpi radialis longior et brevior are both closely associated at their

origin, and receive, respectively, a tendinous slip from the extensor plicae alaris. The

distal tendons of these two muscles unite opposite the lower end of the radius, to be

inserted into the base of the first metacarpal. The latter arrangement is common in

many mammals, and is occasionally found in Man.

The extensor ossis metacarpi pollicis arises from the posterior surface of the upper

half of the shaft of the radius, and by a few fibres from the ulna. It is inserted by a

slender tendon into the base of the 2nd metacarpal immediately posterior to the con-

joined tendons of the extensors carpi radialis longior et brevior. A small rudimentary

interosseous membrane intervenes between the extensor and flexor muscles.

The extensor indicis arises from the lower half of the shaft of the radius (from the

interosseous membrane) and from the adjoining portion of the ulna. It terminates in

a strong tendon, which grooves the lower end of the ulna, crosses beneath the innermost

tendon of the extensor communis digitorum to its ulnar side, and is finally inserted into

the base of the 2nd phalanx of the 2nd digit.

The extensor longus digitorum consists of two muscles, both of which arise from the

external condyle. The radial one terminates in a slender tendon, which is inserted into
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the base of the 1st phalanx of the 2nd digit; the ulnar one, into the middle of the

ulnar side of the 2nd metacarpal.

The extensor brevis digitorwm (interosseous) is situated in the interval between the

2nd and 3rd metacarpals. It is inserted into the base of the 2nd phalanx of the 2nd

digit, and to the ulnar side of the preceding tendons. In the latter respect it resembles

the extensor indicis more than the muscle which I have already described under that

name.

The supinator brevis and anconseus present their usual arrangements, as also the

remainder small muscles of the manus.

Caudal Muscles.

These are well developed, and may be divided into three classes—dorsal, ventral,

and lateral. The dorsal muscles are two in number, the levatores caudse superficialis

and profundus.

The levator caitdce superficialis is attached by its proximal end to a deep depression

external to the posterior median sacral ridge by tendinous fibres ; distaUy, to the spines

of the caudal vertebrae by aponeurotic fibres, which seem to decussate across the median

line.

The levator caiidce profundus is situated on a deeper plane than the preceding, and is

partially overlapped by it. It springs from the distal dorsal extremity and excavated

surface of the ischium, and also from the lateral aspects of the caudal vertebrae. It is

inserted into the fascia covering the bases of the three or four inner feathers of the tail,

partly into the superior surface of the caudal gland, and also into the extremity of the

median spine of the caudal vertebrae.

The lateral muscles are three in number :

—

1. Abductor caudae externus.

2. „ „ anterior.

3. „ „ posterior (quadratus coccygeus).

Abductor caudw externus (pubo-coccygeus) arises from the posterior extremity of the

OS pubis. It is inserted into the bases of the one or two outer tail-feathers.

Abductor caudce anterior.—This is a large and extensive muscle. Its lateral edge

only, however, can be seen in the figure. It arises from the tuberosity of the ischium,

from the apex of the transverse processes of the coccyx, occupying the lateral free aspect

of the tail. It is inserted into the base of the outer aspect of the fifth tail-feather.

Situated upon the bases of the tail-feathers is a large triangular-shaped rump-gland.

The Ventral Muscles of the Tail.

These are :

—

1. The depressor caudae superficialis.

2. The depressor caudae profundus.

3. Dilator caudae rectricum.
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The depressor caudce superficialis.—This is a large, broad, fleshy muscle. It arises

from the posterior aspect of the slender rod-like pubis, anterior and internal to the

pubo-coccygeus. It is inserted into the prominent ventral elongated coccygeal tubercle,

and into the ventral aspect of the bases of the 3rd, 4th, and 5th tail-feathers. By its

inner border it is in immediate contact with its fellow of the opposite side.

Depressor caudce profundus.—Lies immediately beneath the preceding. It is a broad

and expanded muscle. It arises from the posterior margin of the sacrum, immediately

external to the middle line. Its fibres run in a slightly oblique direction backwards

and inwards, terminating in the median coccygeal tubercle, on its upper aspect, and

also attaching themselves to the sides and bodies of the transverse processes of the

coccygeal vertebrae situated above the terminal tubercle. Some of the fibres are pro-

longed on to the bases of all the wing-feathers except the outermost one. Besides these

muscles there is another one on each side of the median line. It is attached by one

extremity to the distal end of the coccygeal tubercle, and spreads out into small digi-

tations to be attached by its other extremity to the bases of the three or four outer tail-

feathers. The action of this muscle is evidently to approximate the tail-feathers.

Actions.—The extensors caudse superficiales, acting separately and alternately, move

the tail from side to side. Acting in combination they are powerful extensors of the

tail. It is these muscles which produce that persistent and over-erect position of the

tail in birds of the Pheasant-species. In show-fowls I have several times divided these

muscles to obviate that condition, which is adverse to success in prize-showing. In fact,

in the highly bred Pheasant-fowl this peculiar and persistent erection of the tail

considerably militates against the chances of success, as well as detracts from its beauty.

The abductores caudse interior and externus abduct and flex the tail laterally. The

abductor caudse posterior abducts and elevates the tail and spreads the tail-feathers.

The flexor muscles, acting in conjunction, are powerful flexors of the tail; singly or

the two of one side cooperating they abduct it to one or the other side.

The femoro-caudal muscle is large. No peculiarities.

Muscles of the Leg.

The Sartorius is long, well developed, and entirely muscular. It arises from the

anterior extremity and outer margin of the innominate bone. It traverses the thigh

obliquely, crosses over the knee-joint, and opposite it joins the rectus femoris muscle.

It is inserted into a tubercle upon the front of the tibia, and into the bone immediately

below it.

The rectus femoris is situated immediately behind the preceding. It springs from

the outer margin of the innominate bone, and from a tendinous aponeurosis common to

it and the tensor fascice femoris and gluteus externus. It is broad at its origin, but

diminishes in size as it descends, terminating in a thin flat tendon which abuts on the

conjoined tendon of the tensor fascise and gluteus externus. The two latter muscles are
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inseparably blended at their origin, and united also with the rectus. Combined they

occupy the whole length of the innominate bone. The conjoined muscles end about

the middle of the thigh in a broad aponeurosis, which joins with that of the vastus

externus.

The vasti muscles present a similar arrangement to their analogues in the higher

animals. The externus is large and well developed.

The gracilis is a large and triangular-shaped muscle. It arises by a broad fleshy base

from the posterior margin and surface of the os pubis. It passes downwards, forwards,

and inwards, terminating in a broad, flat tendon which passes between the outer and

middle heads of the gastrocnemius, and is inserted into the inner surface of the tibia

below the head.

The bicepsfemoris is a unicipital muscle, of considerable size, situated on the posterior

aspect of the limb, anterior to the semitendinosus. It arises partly tendinous and partly

muscular from the ischium, above and behind the acetabulum. It terminates at the

lower and back part of the thigh in a short and rounded tendon, which passes through

a loop thrown around it, which acts as a pulley to it. This loop is attached by one

extremity to the outer surface of the lower end of the femur, just above the origin of the

middle member of the gastrocnemius, and by its inferior extremity to a tubercle situated

upon the outer surface of the head of the tibia. It gives origin to a few fibres of the

outer head of the gastrocnemius. The tendon of the biceps, after passing through this

loop, is covered by the plantaris, the outer gastrocnemial factor, and two of the super-

ficial flexor muscles. It is inserted into the posterior surface of the fibula about half

an inch below the head of that bone.

Owen states that, by means of this loop, which seems to be common to birds in

general, the weight of the hinder parts of the body is partially transferred, when the

leg is bent, to the distal end of the femur ; and the biceps is enabled, by the same

beautiful and simple mechanism, to effect a more rapid and extensive inflection of the

leg than it otherwise could have produced by the simple contraction of its fibres.

The semitendinosus arises from the ischial portion of the pelvic bone and its small

prolonged bony process. It is situated behind the oiceps. It is inserted by a broad

flat tendon into the upper and inner surface of the tibia, immediately below its head.

The glutei muscles are:—1st, the maximus vel externus already described; 2nd, the

medius ; 3rd, the minimus ; 4th, a small slip of muscle analogous to the gluteus

quartus.

The gluteus medius arises from the large concave dorsum of the iliac portion of the

innominate bone, terminates in a broad flat tendon, which is inserted into the upper

and external surface of the great trochanter of femur.

The gluteus minimus is situated immediately below the preceding, and beneath the

rectus and conjoined tensor and gluteus externus. It arises from the inferior margin of

the iliac portion of the innominate bone, extending from the acetabulum to the upper
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part of the middle third. It is inserted into the base of the great trochanter, its external

surface, below the medius and above the origin of the vastus extemus.

The gluteus quartus is a small muscle arising from the prominent process of bone

which springs from the posterior acetabular border. It is inserted into the great tro-

chanter of the femur, behind the medius and on the same plane. This muscle resembles

rather the gemellus superior than a fourth gluteus, especially as its position is imme-

diately above the obturator internus.

There is a somewhat peculiar muscle, which I am inclined to think is the semimem-

branosus. It arises from the shelving process of the ischium, and from the surface of

bone below and behind it, by muscular fibres. It increases in size as it passes down-

wards and forwards, and is inserted into the lower end of the femui, behind the outer

head of the gastrocnemius and the bicipital loop. A few of its fibres extend as low

down as the posterior surface of the upper extremity of the tibia. The great sciatic

nerve lies superficial to it.

The femoro-caudal muscle is connected by a small band of muscular fibres with the

preceding muscle.

The obturators, adductors, and quadratus femoris are present and well developed, but

present no special peculiarities.

The psoas, iliacus, and pectineus are rudimentary.

The great sciatic nerve is divided into peroneal and popliteal from its exit through

the ischiatic foramen. They lie parallel, and are enveloped in the same sheath. About

the middle of the thigh there is an intercommunicating branch. In the common

Pigeon &c. this division only takes place, as in Man, opposite the lower third of the

thigh. Probably it is accidental, or if not, is present occasionally in diflierent specimens

of the same species of birds.

The external popliteal (peroneal) nerve passes through the bicipital loop with tendon

of biceps. This is constant in birds.

The peronceus longus is a broad and expanded muscle at its origin. It arises by an

aponeurosis from the mesial tubercle of the tibia, which conceals the upper half of the

tibialis anticus muscle. It springs also by fleshy fibres from the whole length of the

rudimentary fibula, and it receives a few additional fibres from the tibia. The tendon

resulting from its fieshy belly divides opposite the lower third of the tibia into two

portions, an anterior and a posterior. The anterior tendon terminates on the dorsal

aspect of the foot in a broad expansion, which is inserted into the base of the first

phalanx of the external digit. The posterior tendon follows the usual course.

The peroneal nerve has the same relation to this muscle as in the higher animals.

The peronceus hrevis arises from the remainder true portion of the fibula, also from

the lower two thirds of the shaft of the tibia. It is inserted by a short tendon into the

base of the outer metatarsal bone.

J-'he tibialis anticus (PI. LXV.) is a large fleshy muscle. Its origin is average. It is

3c2
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inserted by a slender tendon, which passes beneath the anterior annular ligament into

the fibular side of the base of the innermost metatarsal bone.

The extensor longus hallucis (PI. LXV. fig. 2) is closely associated with the pre-

ceding muscle. It arises by a pointed tendinous process from the outer aspect of the

head of the tibia. It is fusiform in shape, and terminates in a slender tendon which

passes underneath the annular ligament with the tendon of the preceding muscle, and is

inserted by its side into the base of the inner metatarsal bone and shaft.

The extensor longus digitoruni (PI. LXV. fig. I, 2) is situated behind and on a deeper

plane than the tibialis anticus. It springs fi-om the upper and anterior half of the tibia,

also from its head and median tubercle. An inch above the ankle-joint it terminates in

a slender tendon which passes underneath the anterior annular ligament, traverses the

metatarsus as a single tendon as far as the phalangeal bases, where it undergoes an

increase in size, and then divides into three tendons, which are distributed to the three

outer digits. The middle one is the longest and strongest tendon. All pass to the

bases of the distal phalanges. Opposite the ankle-joint the tendon passes through the

tibial intertrochlear groove, and then crosses behind the tendons of the tibialis anticus

and extensor proprius hallucis.

The extensor brevis digitorum (PI. LXV. fig. 2, 11, 12) is a powerful muscle consisting

of an outer and an inner portion. The outer arises from the whole length of the dorsal

aspect of the outer metatarsal bone, and from the proximal third of the external surface

of the inner metatarsal. Opposite the distal extremities of the metatarsals it divides

into two short tendons, which pass to be inserted into the dorsal aspect of the bases of

the first phalanges of the 2nd and 3rd digits. The imier portion arises by a pointed

process from the inner metatarsal bone. It terminates in a single tendon, which

is inserted into the base of the first phalanx of the 2nd digit, more internal than the

preceding.

This muscle partakes more of the character of an interosseous than a legitimate

extensor brevis digitorum.

On the tibial side of the extensor brevis are two other muscles—a long, and a short

one. The long one arises from the base of the inner metatarsal bone by fleshy fibres.

It terminates opposite the lower thii'd of the metatarsus in a moderately strong tendon,

which passes obliquely forwards to the extensor aspect, as far as the base of the distal

phalanx. It is the only long extensor tendon to this digit. The short muscle arises

from the lower half of the tibial side of the inner metatarsal bone, and is inserted into

the base of its first phalanx on its extensor aspect. The position of this digit is exactly

the reverse of that of the 2nd, 3rd, and 4th digits.

The rudimentary aponeurotic plantar expansion, analogous to the plantar fasciae, sends

a slip to the tibial side of the base of the first phalanx superficial to the preceding

muscle.

On the outer side of the 1st digit is a small opponens muscle (interosseus). It arises
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from the whole length of the outer side of the shaft of the proximal phalanx, and is

inserted into the external surface of the base of the distal phalanx. This muscle

abducts the first digit, and draws it across the plantar aspect of the second.

The articulation between the first metatarsal and its phalanx is of the nature of an

enarthrodial joint, the head being proximal, and the cavity distal. The bones are con-

nected by a capsular and a strong ligamentum teres.

The gastrocnemius, plantaris, and popliteus present their usual arrangement.

The analogue of the soleus consist of a series of differentiated muscular slips. The

most external of the series arises from the outer tuberosity of the tibia, and from nearly

the whole length of the shaft of the fibula. It terminates in a long slender tendon,

which grooves the ankle-joint, and traverses the plantar aspect of the foot as far as the

1st phalanx of the 3rd digit, where it splits into two tendons to allow of the passage of

the deepest flexor tendon. It is finally inserted into the sides of the 2nd phalanx of the

same digit. This is the perforans portion of the soleus series to the 3rd digit.

The perforatus portion to the same digit arises tendinous from the back of the lower

end of the femur. It terminates in a strong tendon which grooves the lower end of the

tibia, traverses the plantar surface of the foot, and divides opposite the distal end of

the metatarsal bone to permit the passage of the tendon of the perforans (preceding

tendon). The two minor tendons are inserted into the sides of the 1st phalanx of the

3rd digit.

The next muscle of the series is situated on a deeper plane. It arises from the

external condyle of the femur, and from the adjacent portion of the head of the tibia.

It is inserted into the sides of the base of the 1st phalanx of the 4th toe, its tendon

previously splitting to allow the passage of the perforans tendon. The latter springs

from a muscular belly, which arises in conjunction with the former. On a still deeper

plane is another segment, which sends a tendon to the sides of the 1st phalanx of the

2nd digit. There is still another segment, which, by its tendon, joins the long flexor

tendon on its tibial side in the plantar region.

Theflexor longus hallucis and tibialis iwsticus are represented by two small muscles ;

one arises from the outer half of the upper third of the tibia. It soon ends in a strong

tendon, which is inserted into the proximal end of a large pulley-like sesamoid bone,

which plays over the posterior aspect of the ankle-joint. The other, about half an inch

above the ankle-joint, joins the preceding as a small muscle, which springs from the

lower end of the fibula.

The_^e^or longus digitorum is a large and fleshy muscle. It is attached proximally

to the upper half of the posterior surface of the tibia, and fibula nearly its whole length.

It is bipenniform in shape ; its muscular fibres extend as far as the ankle-joint, resulting

in a strong tendon, which passes behind and between the two sesamoid bones covering

the joint. It then passes between the two metatarsals and through a distinct osseous

canal into the plantar region, where it divides into four tendons, previously receiving,
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as already mentioned, a tendon from the soleus series. The tendons are distributed

respectively to the bases of the distal phalanges of the 1st, 2nd, 3rd, and 4th digits

(that to the 3rd digit being the largest). The tendon to the 1st digit presents a remark-

able arrangement. It passes through a cleft between the 1st and 2nd metatarsal bones

to attain the flexor aspect of the hallux, grooving the trochlea of the metatarsal phalan-

geal articulation. On the under surface of the tendon of this muscle is a lumbrical

muscle which springs solely from it. It is inserted into the proximal phalanges of the

2nd and 3rd digits.

Besides these muscles there are an extensor and flexor brevis hallucis, and a flexor

brevis and abductor minimi digiti. These muscles present no remarkable peculiarities

in their attachments. The same may be said of the cephalic, cervical, and abdominal

muscles'.

The muscles ofbirds present considerable uniformity in disposition, more so than their

multitudinous difi'erences in external configuration and diverse habits would lead us to

infer. What tendency there is to muscle-change culminates in a great measure into a

difference in degree of development. In a bird that cannot fly, the muscles of the wing

are of an impoverished kind ; in birds which use their wings the muscle are large and

substantial ; and intermediate between modified and abundantly developed muscle-tissue

there are many shades of difference.

However interesting muscular anatomy may be, as applied to birds only, it is of a

secondary character to the broader view which must be considered—namely, general

morphology. Every one in the habit of dissecting animals and comparing one with

another cannot fail to be impressed with the wonderful adhesion manifested to one type

or plan. There is more or less absolutely a general similarity, with minor illustrative

differences, the latter indicating evolution, but not by any great and untraceable strides,

but by an easy gradation, which seems to continue uninterruptedly irrespective of

function. There is one fact—and a significant fact it is—that muscles are met with in

birds, which are of not the slightest use, just as we meet with them in animals higher in

the scale. But these muscles are as important to the morphologist as the ruins of

ancient cities, old castles, and other time-shattered remnants of architectural design and

skill are to the archeologist. The former are illustrative ruins of natural structures, as

the latter of artificial ones. It must not be inferred that function, circumstantial con-

ditions and other operative agents do not play a prominent part in muscle-evolution

;

there can be no doubt that they do ; but these are the lesser lights which disport them-

selves round the adapting master power.

In the OjJisthocomus the muscles of both upper and lower extremities are remarkably

well developed, especially those of the latter.

' I am sorry that a combination of circumstances has prevented me consulting the extensive bibliography

which exists on Avian myology. 1 have simply described what I found, and named the muscles as nearly in

accordance with their analogues in the higher animals as I possibly could.
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There is a massive sort of grandeur about the digits of this bird, the more interesting

when comparison is made between the size and weight of the bird and the degree of

development of the feet.

In many respects there is a wonderful analogy between the myology of the common
Barn-owl {Strixflammea) and the Opisthocomus.

In some minor respects the analogy seems to depart from the Barn-Owl, and coincide

with that of the common Wood-pigeon.

Judging from its general anatomy, I should infer that it was a bird that did very little

flying, but rather spent the greater part of its time on the ground. Although there is

no evident lack of power in the alar muscles (rather the contrary), the shortness of the

limb and the absence of the elastic membrane, contrasted with the powerful development

of the crural muscles, favour the supposition that the habits of the bird are more

pedestrian than volant.

Both specimens had been eviscerated; therefore I cannot give any account of the

viscera. Fortunately this has already been done by abler pens than mine.

As I have mentioned, and as can be seen by the diagram (PI. LXIII. fig. 3), the

ingluvies or crop was preserved. The oesophagus leading to it is large and wide, much

more so than I should have anticipated from the nature of the food found in the crop.

Immediately prior to its termination in the crop it undergoes enlargement or dilata-

tion. A constriction rapidly succeeds, followed by the primary dilatation which con-

stitutes the upper cavity of the crop, bending and directed towards the left side. It

then recurvates to the right side, its extremity being directed upwards and inwards,

terminating in a canal of about the same calibre as the oesophagus, which passes

vertically downwards, being closely applied against the dorsal aspect of the crop in the

median line. Broadly speaking, the crop may be said to consist of two portions bent in

a horse-shoe fashion upon one another, the lower segment being the greater and stronger.

Applied over the crop is a strong membrane, in which are muscular fibres apparent to

the unaided eye. This membrane is continuous upwards with the deep layer of cervical

fascia. If it has any function, it would be as a restraiaing barrier to the undue disten-

tion of the crop.

The outer layer of muscular fibres of the oesophagus is circular ; and these, as they

approach the crop, become oblique and finally vertical in direction, although circularly

disposed round each segment of the crop, those of the lowest segment being much

stronger, firmer, and more numerous. j -

Immediately beneath the circular fibres of the gullet is a lay^- of longitudinal fibres.

These are lost in the first segment of the crop ; at all events I could not find a trace of

them in the second and lower segment. This arrangement of the muscular fibres is

diametrically opposite to that which prevails in the higher animals.

On opening the crops of both specimens I found them distended with semipultaceous

masses of vegetable food, consisting of numerous coriaceous envelopes of a sort of bean
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and their farinaceous pulp. A few short hair-like steins were intermingled with the

mass, probably fibres from the same plants from which the seeds or beans were obtained.

I obtained a few specimens of almost perfect beans ; they are somewhat smaller than

the smallest specimens of the English bean. Their envelopes are hard, and of a pale

brownish red colour.

On opening the crop, the mucous lining was found to be exceedingly strong. In

the oesophagus it was plicated longitudinally, as in higher animals. The plicae traverse

both segments of the crop in an arcuate fashion, becoming larger, more numerous, and

more corrugated. The terminal point between the two segments is marked off by a

strong vertical stem or modiolus, over which the mucous membrane is perfectly smooth.

The total number of corrugations opposite the modiolus, and in the second segment, is

twenty-seven. The plicae are marked by transverse ridges. About eight of the plica-

tions spring independently from the modiolus, and converge towards the pylorus of the

crop.

The mucous membrane is strong and thick.

The whole conformation of the crop, especially on its posterior aspect, resembles the

gizzard more than a crop. That the food undergoes rapid and powerful digestion in

this alimentary cavity there can be no doubt, from the appearance which the contents

presented. There is a slight constriction simulating a pyloric valve at the distal end of

the crop.

DESCRIPTION OF THE PLATES.

PLATE LXIII.

Figs. 1 & 2. Feather-tracts of Opisthocomus cristatus, after Nitzsch and Sclater.

Fig. 3. Crop, large pectoral muscles, &c.

tr. Trachea.

0. CEsophagus.

cp'. Upper segment of crop.

cp". Lower segment of crop.

pc mg. Pectoralis magnus muscle

th. Sternal tubercle.

PLATE LXIV.

Fig. 1. a. Concave surface of pectoralis magnus for reception of crop.

h. Anterior and outer surface of pectoralis magnus.

1, 2, 8. Factors of the extensor longus alaris.
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Fig. 2. Muscles of flexor aspect of left vsdng (full size). Quills numbered and drawn

full size

a. Biceps.

b. Triceps.

c. Extensor plicae alaris.

1. Extensor carpi radialis longior.

2. Extensor carpi radialis brevior.

3. Pronator radii longus.

4. Flexor carpi radialis.

5. Flexor sublimis digitorum.

6. Flexor carpi ulnaris.

7. 8. Elastic bands connecting the cu-

bital feathers.

9. Flexor metacarpi pollicis.

10. Flexor profundus digitorum. Pal-

maris tendon has been removed.

pt. Pectoralis magnus.

sectioned.

pU. Pectoralis secundus

pil'. Pectoralis tertius.

1. Furculum.

2. Coracoid.

3. 3'. Humerus.

Fig. 3. Muscles of breast and wing (nat. size).

4. Sternum.

5. Sternal tubercle.

Sc. th. Scalenus thoracis.

Right side

a, b, c, d. Factors of the extensor plicae

alaris.

gl. Gullet (sectioned).

f7: Trachea.

PLATE LXV.

Fig. 1. Muscles of foot, ventral aspect (full size).

1. Gastrocnemius.

2. Flexor perforatus of 2nd digit.

3. Flexor longus hallucis.

4. Flexor perforans of 2nd, 3rd, and

4th digits.

5. Peronsei.

6. Tibialis anticus.

7. Extensor longus digitorum.

8 Flexor perforatus of 3rd and 4th

digits.

9. Additional tendon grooved for per-

foratus tendon of 2nd digit to pass

through.

10. Extensor longus hallucis.

A, B, C, D. 1st, 2nd, 3rd, and 4th digits.

Fig. 2. Muscles of foot (left). Dorsal aspect.

1. Extensor brevis hallucis.

2. Extensor longus hallucis.

3. Gastrocnemius.

4. Flexor perforatus of 2nd digit.

5. Flexor longus hallucis.

6. Flexor perforans of 2nd, 3rd, and

4th digits.
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7. Peronaeus.

8. Tibialis anticus.

9. Extensor longus digitorum.

10. Flexor perforatus of 3rd and 4th

digits.

11,12. Extensor brevis digitorum (outer

and inner portions).

3d
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PLATE LXVI.

Fig. 1. Muscles of tail (dorsal aspect). Full size.

a. Levator caudae superficialis.

b. Levator caudse profundus.

d'. Pubo-coccygeus.

d. Abductor caudse anterior.

c. Coccygeus quadratus.

f. Sartorius.

Fig. 2. Ventral muscles of tail (full size)

gg. Tensor fasciae femoris and gluteus

externus.

h. Biceps.

i. Gracilis.

p. Rump-gland.

Nos. 1-10. Tail-feathers.

t. Opponens rectricis caudse.

rr. Depressor caudse superficialis.

pp. Femoro-caudal.

Fig. 3. Left foot, dorsal aspect (full size).

Fig. 4. Left foot, ventral aspect.
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VII. On British Annelida. By W. C. M'Intosh, C.M.Z.S.

Read May 19th, 1874.

[Plates LXVII.-LXX.]

Paet I.—EuPHROSYNiD^, Amphixomid.e, Aphrobitid^, Poltnoid^, Acoetid^,

and SiGALioNiD^.

In the first of a series of papers on the British Marine Annelida, which I propose to

offer to the Society, one or two reflections which have occurred during the study of the

present forms may not be inappropriate, especially as they apply with equal force to the

succeeding groups. Few students of the'Aunelida proceed far in their investigations

before becoming aware that in many of the descriptions of their predecessors there is

nothing decisive, and that they must wade through many superficial remarks without

being able to lay hold of any stable character by which to extricate themselves from

doubt. In some cases it would almost seem that the authors meant their successors to

spend valuable time to little purpose in vainly endeavouring to find out the exact

nature of the species, of which they themselves entertained only a hazy conception.

It would appear in the majority of these instances that such inadequate and unsatis-

factory descriptions have been due to the fact that the nice distinctions between closely

allied forms have hitherto attracted little attention and less study. It is impossible,

for example, to describe too minutely in groups like the Polynoidee, in which the

specific separation rests on so many fine characters. The mere statement that a

bristle is slender and serrated conveys little more to the mind of an observer than the

assertion, in comparing the hair of the bat with that of the sheep, that each is

serrated. Even some of the most distinguished modern investigators of the Annelida

have failed to appreciate the valuable results derived from a strict and faithful appre-

hension of the structure of the bristles, the other characters of course being duly

attended to. If, instead of writing pages of weary Latin descriptions, a few terse

sentences had been given, and a single characteristic bristle accurately figured by

the author, very great labour and not a little doubt would have been saved to his

successors. The characteristic markings at the tips of the bristles of Hermadion pellu-

cidujn and H. assimile, for instance, show how valuable such characters will some day

be in classification. The same peculiar feature is exhibited by the Gastrolepidia clavi-

gera of Schmarda in the upper series of the ventral branch of the foot, and in the

whole of the dorsal bristles ; moreover their transparency is remarkable. The di-

stinctions between many of the species are nice, yet exact, and aflford a good field for
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scientific accuracy in microscopic work. Thus the three forms Harmotho'e sihbaldii,

E. zetlandica, and H. macleodi would not readily strike the observer as specifically

diffei'ent from each other or //. imbricata. It is possible that the Pannenis Ijungmani

of Malmgren may refer to one of them ; but the want of precision in description and

figures makes it impossible to find out without an actual reexamination of the original

specimen. A wide field also remains in regard to the sexual variations of the bristles

;

but it will be easy to accomplish this matter if once the true character of each bristle

is appreciated and accurately figured. Moreover, just as the bristles of a species show

a tendency to adhere to the same type in all their characters (for instance, in the

Polynoidae), the cilia on the scales, tentacle, antennae, tentacular and dorsal cirri, and

the form of the tips of the latter organs preserve a similar uniformity.

Further, in delineating the structure of the Marine Annelids it is absolutely necessary

to have an artist who is sensitively alive even to a tendency to variation in a character

of a particular part ; it is deficiency in this respect that makes the voluminous plates of

many authors of little scientific value. It is well if the author himself uses his pencil

;

for a mere artist, however skilful, almost always fails to appreciate the nice distinctions

upon which so much depends. I have seen only one who fulfilled the requirements

of science in this respect. Malmgren's artist, for example, represents the spinous rows

in the bristles of the Polynoidse as opposite instead of alternate, yet he is one of the

best delineators of the group in modern times. The engraving of an accurate drawing

is often sufficient to alter the character of some of the minute points ; and it is not to be

supposed in the case of an inaccurate one that this process will improve the original.

The collection from which the following descriptions are drawn up has been the

result of many years' labour. Amongst others, Dr. Gwyn Jeff'reys most kindly handed

over his valuable and extensive collections from Shetland, the Hebrides, and the west

coast of Ireland ; the late Dr. Baird sent specimens from Cornwall and other parts

;

Dr. Perceval Wright favoured me with the examination of the late Mr. Thompson's

collections, as well as those found by himself on the west coast of Ireland ; Mr. More

likewise sent specimens collected in the latter region ; and Dr. Carrington forwarded a

collection from Southport ; Mrs. CoUings, Prof. E. Ray Lankester, and Dr. Cooper gave

me some from Guernsey and Herm ; Prof. G. S. Brady, those dredged on the coast of

Durham ; Dr. Howden, many from the deep water off" Montrose ; Dr. John Grieve

from the Frith of Clyde ; and Dr. Albert Gxinther, Professors Ogilvie and Dickie, some

from the North Sea; while Mr. Spence Bate and Mr. Rowe sent a collection with

drawings from Plymouth and neighbourhood ; and I am also much indebted to the

late Dr. J. E. Gray, of the British Museum, and to the late Mr. G. R. Gray for their

invariable courtesy in giving me every facility for examining the national collection

of the Annelida ; and to Mr. Smith and the other Assistants in the Zoological Depart-

ment for their kind aid on many occasions. The British coast has been explored by

myself at many points, from the Shetlands to the Channel Islands.
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EUPHROSYNIDiE.

EuPHROSYNE FOLiosA, Aud. & Ed. In Dr. Johnston's Catalogue of the Annelida in

the British Museum, two species of Euphrosyne are described, viz. the above-mentioned

E.foliosa and E. horealis, (Erst. So far as can be observed, however, there seems to

be considerable confusion in regard to the common species. It is possible that the

E. myrtosa, Sav. (Ehlers), E. foliosa, and E niediterranea of Grube, may refer to the

same animal. The common species {E. foliosa), at all events, ranges from Shetland to

the Channel Islands, and especially on the west coasts of Great Britain and Ireland.

Little reliance can be placed on the length of the bristles and branchise, the former

being generally much larger in young specimens. I have also some hesitation in con-

sidering the E. racemosa of Ehlers' other than a variety of the common species.

.^^It,^^ ^UPHEQSiiai BOKEALis, Qirst.^ A specimen of this species occurs in the collection of

the British Museum under the name E. foliosa, Aud. & Ed., from the Frith of Clyde.

The branchiae have much larger and less acute tips than in E. lanceolata from the

' Porcupine;' and the bristles are also characteristic.

The only occasion on which Spinther oniscoides, Johnst., occurred was in the Minch,

off North Uist. It had the usual yellow hue ; and the body was flanked by a series of

lamellae with long bristles and opaque white spots. The bristles of the lateral pro-

cesses were united together by a delicate granular stroma, so that under the microscope

each had a granular appearance. They are arranged with considerable regularity ; and

all are peculiarly curved (PI. LXVII. fig. 1, and a somewhat shorter and stouter form,

more highly magnified, in fig. 2). There are some obscure markings in the fork of the

bristle. In the centre of the dorsal branch of the foot are also some simple bristles.

The ventral cirrus has one conspicuous hook (fig. 3) projecting from the soft papilla,

generally another of similar form (but shorter) within the foot, and the distal curved

parts of other two embedded in the tissues. Numerous simple bristles with tapering

tips support the chief hook. The forked bristles on the dorsal surface are similar to

the stouter series in the dorsal branch of the foot, but, on the whole, have stronger

shafts and more tapering tips.

AMPHINOMID^.
Of this family the only British representative yet encountered is the Eurythoe

borealis of Sars, which extends from Shetland to the Channel Islands, occupying deep

water in the former, and the littoral region in the latter. A description is given in the

' Transactions ' of the Eoyal Society of Edinburgh (vol. xxv. p. 406) under the head of

Amphinonu vagans 1, Leach.

' Die Borstenwiirmer, i. p. 67, taf. i.
' Gronlands Aimulat. dorsib. p. 170, f. 23-27.

3e2
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APHRODITID^.
In the Catalogue of the British Museum three species of this group are described

,

viz. Aphrodita aculeata, L., A. borealis, Johnst., and Hermione hystrix, Sav. An
examination of Dr. Johnston's specimens from Berwick Bay (in the British Museum)
shows that his A. borealis is the young of the first mentioned. A third species

{Lmtmonice filicornis, Kbg.) is not uncommon from Shetland to the Atlantic south

of the British Channel.

POLYNOID.^.

Eight species are indicated in the Catalogue, viz. Lepidonotus squamatus, L., L. clava,

Mont.', Evarne impar, Johnst., Uimoa nodosa, Sars (as L. pharetratus, Johnst.), Dasy
lepis asperrima, Sars (as L. pharetratus, Baii-d), Lagisva propinqua, Mgrn. (as Lepido-

notus semisculptus), Nychia cirrosa, Pallas (as L. imhricatus), and "i. pellucidus"

probably a young form of some of the foregoing.

EuNOA NODOSA, Sars, was first dredged by Lieut. Thomas, and termed by Dr. Johnston

L. pharetratus ; Prof. E. Ray Lankester, from a specimen procured in Shetland by Dr.

Gwyn Jeff"reys, named it Antinoe zetlandica. It has a very wide range. Dr. Malmgren
vouches for the specimen in the British Museum ; and accordingly, though it is in bad
condition (apparently having been dried), it has been figured. A dorsal bristle is

represented, PL LXVII. fig. 4, and a ventral in fig. 5, both mounted in balsam, fig. 6

being another in water. The bristles of a specimen from the coast of Durham are given

in PI. LXVII. figs. 7, 8, the former representing the dorsal, the latter the ventral.

Dasylepis asperrima, Sars. This was first recognized as British by Dr. Malmgren
(in the British Museum, where it was labelled Lepidonotus pharetratus). The specimen

had been sent to the late Dr. Baird by Mr. D. Robertson from the Frith of Clyde.

The great density of the dorsal tufts of bristles gives the animal a woolly appearance

;

and their ferruginous colour is also peculiar. The length of the example is about

one inch. The head has two large eyes at the posterior border, and one on each side

on the median prominence. The scales are roundish in front, reniform posteriorly,

and boldly armed on the posterior and outer margins and the neighbouring surface

' The Aphrodita punctata of 0. Fabricius may be this form : but it is doubtful what oonnexiou the L. pimc-
iatus of ffirsted in his ' Gronlauds Dorsibr.' has with it. He evidently means the common L. squamatus in his

'Annulat. Danic' The Polynoe fuscescens of De Quatref. (Annel. i. p. 242) appears to he intimately allied to

L. clava
; and the same may be said of his P. modesta and the P. chjpeata of Grube. The Poli/noe levis of

Aud. & Ed. (including in the diagnosis the allusions afterwards made to it by H. Eathke, M. Sars, and De
Quatrefages), does not seem to be this species; indeed I have sometimes thought, from the descriptions of

Audouin & Edwards and De Quatrefages, that this P. levis might be a variety of P. setosissiyna with fourteen

pairs of scales. The P. gruUana of Claparede may be a variety of L. clava, since he does not distinguish it

from the latter while contrasting it with L. squamatus.



W. C M'mTOSH ON BRITISH ANNELIDA. 375

with long pointed spines, a few having a bifurcation at the tip, or a series of blunt

points. No cilia are present. The difference between this scale and that of Polyno'e

areolata, Grube, is marked ; for the arrangement on the surface of the scale is not only

more regular in the latter, but the spines are much larger, less acute, few in number,

and surrounded by a series of exquisite reticulations, while the margin is densely

ciliated, especially at the outer and inner borders. The dorsal bristles are long (only

a little shorter than the ventral), and much tapered at the tip (PI. LXVII. fig. 9). The

tips of the ventral bristles are also elongated, and show a distinct process below the

curve (figs. 10, 11).

Lagisca propinqua, Mgrn. A specimen of this species occurs in the British Museum,

from Shetland. It is possible that the Lepidonotus semisculjitus of Dr. Johnston, from

the south coast of Devon, may be this form ; but the original example has not been

seen. A young specimen was found in the debris of the boats from deep-sea fishing

off St. Andrews Bay. In this condition it is distinguished by the scabrous gi-eyish

scales mottled with black, the dark spots at the bases of the feet, and the coloration of

the dorsum beneath the scales, by the form and position of the eyes, and the structure

of the bristles.

The head is curiously mottled. A pale band of considerable breadth occurs poste-

riorly, boldly defined by the blackish collar of the first body-segment. A pale band

runs from this forward in the central line to the base of the tentacle, which is blackish

;

and the anterior angles of the head thus mapped off are brovraish red, with dark grains

along the edges. The posterior pair of eyes are large and widely separated, and

situated on the pale band of the region. The anterior pair are not observed from the

dorsum, being placed laterally exactly at the junction of the pale posterior and the

coloured anterior regions. The tentacle is absent. The antennae are short, brownish

at the base, furnished with long and clavate cilia, and a filiform tip. The palpi have a

dense series of minute papillae with enlarged tips. The tentacular cirri have a blackish

patch at the base, a light brownish one on the slightly dilated portion near the tip, then

a whitish patch, and, lastly^ a dark brown one at the base of the filiform termination

;

they possess long cilia with globular heads. The dorsal cirri have a similar colour to

the latter. Besides the long cilia with the globular heads on the column of the organ,

some shorter cilia proceed upward rather beyond the lower third of the extremity. The

ventral cirrus is subulate, with sparsely distributed and short papillae.

The scales are dull greyish, with a dark patch in the centre. On the dorsal surface the

blackish pigment is broken into fragmentary portions. On the under surface, again,

it is more uniform. The outer and posterior edge of the scale is ciliated ; as indeed is

the greater part of the circumference. The cilia commence as short, almost baccate

processes, and toward the outer edge assume the form of long organs with nearly

globular extremities, the series again diminishing to terminate in short papilla;. The
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greater part of the surface of the scale is densely covered with minute and rather blunt

horny spines, which toward the free edge become large acute processes. The extreme

roughness of the surface of the scale readily causes mud and debris to lodge. In shape

the scales are for the most part reniform. They therefore present a marked difference

from those of the Zetlandic specimen (which show small papillae over the surface,

a few large pale examples only projecting beyond the free edge, and eight or nine sub-

globular processes at intervals in the same region), as well as from the form described

by Malmgren.

The dorsal branch of the foot bears a somewhat dense mass of rather short pale

bristles with a slight curvature. The tips are comparatively short, and by no means

acute. One of the longer forms is sketched in PI. LXVII. fig. 12. The ventral division

has translucent bristles with moderately long shafts. The tips of the superior series

(PI. LXVII. fig. 13) are long and somewhat taper, with rather distant rows of long

and distinct spines, the end being minutely bifid. The tips gradually become shorter

and stouter inferiorly (fig. 14), the strongly curved terminal division, and the inferior

process, with its characteristic angle of incidence, being noteworthy. Some of the

latter bristles show traces of a curve outward between the secondary process and the

first row of spines. Toward the ventral border the secondary process diminishes with

the general size of the bristle ; there is a minute trace, however, in almost all. It is

difiRcult to separate these bristles from those of the larger example (with smoother

scales) from Shetland.

Malmgeenia castajs^ba', n. sp. Dredged by Dr. Gwyn Jefiferys ofiF North Unst, Shet-

land, in 90-96 fathoms, in 1867, and again, in 1868, on Spatangus purpureus (near the

mouth), in 85 fathoms, on shell-sand. The same gentleman procured it in 80 fathoms,

oflF Valentia (S.W. Ireland), and 110 fathoms off the Blasquet. It has also been found

in the Channel Islands.

Two species only are mentioned by Malmgren as having smooth palpi, antennae,

tentacles, and cirri, viz. Melcenis loveni and Enipo kinhergi. The first is easily distin-

guished from the present form by the fact that the scales leave the centre of the dorsum

uncovered anteriorly, while in the second the scales occur only on the anterior part of

the body. Both diverge much in the structure of the bristles. In this form the head

is slightly pinkish in life, as is also the proboscidian region. Two eyes are situated

near the posterior border, and two laterally on the anterior prominence. The tentacle

is moderately developed, and has a slight enlargement below the tapering tip. The

antennae have brownish pigment a little above the base. The scales are fifteen pairs,

smooth to the naked eye, but under the microscope showing some minute papillae in

the line of the pigment, and a more distinct group opposite the curve or covered

' The generic name is in honour of Dr. Malmgren, of Helsingfors, the author of the valuable ' Annulata

Polychseta Spetshergiae,' &c.
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anterior border of the scale. The first pair are rounded ; but the next are reniform or

irregularly quadrate. They are surrounded by a madder-brown belt, with a tendency

to the development of a denser portion in the anterior band. Some specimens have

the centre of the scale likewise filled up with pigment, which also becomes deeply

tinted. Every cirriform process is perfectly smooth, presenting neither wart nor granu-

lation. The dorsal cirri taper much less than in Hermadion pellucidum, Ehlers : and

there is a slight enlargement toward the tip, of a different character from that in the

latter; and the organs are shorter. The under surface of the body is iridescent

pinkish.

The bristles are pale, and the dorsal much shorter than the ventral. The former are

slightly curved, taper toward the tip, and are faintly serrated (PI. LXVII. fig. 15). The

tips of the ventral bristles are short, and present the usual gradational series from

above downward. The ordinary appearance of one of the superior ventral bristles is

shown in PI. LXVII. fig. 16 : scarcely any trace of the minute process is seen below the

tip ; and it disappears altogether ventrally (fig. 17). The developing forms, however, have

this clearly indicated (PI. LXVII. fig. 15). In specimens from Valentia (S.W. Ireland)

the process is very distinctly seen—for instance, when the bristle is slightly turned

round (PI. LXVII. fig. 18). It would also appear that the process is developed at the

end of one of the spinigerous rows, and is therefore lateral in position. A well-formed

Irish specimen is represented in fig. 19. The secondary process is less marked in the

examples from the Channel Islands and Shetland, though indications are present in all.

The specimens found near the mouth of Spatangus purpureus are of a deeper madder-

brown or chestnut hue on the scales and cirri.

Malmgeenia andreapolis, n. s. Not uncommon in the debris of the boats from deep-

sea fishing, on the West Sands after storms, and in the stomachs of cod and haddock,

St. Andrews. It is a species of some size, a few of the incomplete specimens being

about an inch in length and about one fifth of an inch in breadth. It is readily distin-

guished by the persistent brown ring on the scales after preservation in spirit. The

first pair of scales have a brown ring all round their border, and a brown spot in the

centre. The second scale has a brown ring round the exposed part, and a patch near

the outer border anteriorly, representing the spot in the centre of the first pair and

that of the scales behind. Those after the second have a ring more or less complete,

the broadest part being toward the inner margin, and the spot at the end of the anterior

leg of the V-shaped mark becoming more evidently separated. About the sixth or

seventh pair the V-shaped mark and the spot become distinct. The number of scales

seems to be considerable ; but as none of the specimens were complete it could not be

determined. They are nearly smooth, a few small papillae (under a power of 350 diam.)

being grouped in a limited area on the outer border, and no trace of these appears

beyond the margin.
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The head is slightly tinted with brown. Two eyes are situated toward the posterior

border and two on the lateral prominence in front. The tentacle is incomplete in all

;

the antennae are small, with two brown rings at the base. The palpi are tapering and

quite smooth. The tentacular cirri are bi-ownish, and have a few clavate papillae. The

dorsal cirri are stout, brownish, and in spirit taper from base to tip. They have a very

few clavate papillae. The ventral cirri are slender and tapering, and do not reach, by

a considerable way, the tip of the foot.

The feet are much developed. The dorsal division bears a series of slender, incon-

spicuous, translucent bristles with a peculiar tip, which forms a kind of knob, of much

interest when contrasted with those of the ventral branch, since it shows how closely

the same type holds in both divisions. One of the larger bristles is represented in

PI. LXVII. fig. 20. The superior examples in the ventral branch have an elongated,

tapering, spinous portion (PI. LXVII. fig. 21), with a distinct round knob at the tip.

The shafts of all the ventral bristles are long and pale. The tips quickly shorten (from

above downward), the claw (a modification of the knob) being quite characteristic ; and

there is a secondary process beneath (PI. LXVII. fig. 22). Toward the inferior border

some have no secondary process (fig. 23), but a very distinct knob at the tip, an inter-

mediate series, of course, occurring between the first and last.

Haemothoe sibbaldii', n. s. This species ranges from Shetland to Cornwall. At

first sight it appears to be a boldly marked vaiiety o{ Harmothoe imbricata; but a closer

inspection shows the distinction both from the latter and Parmenis IJungmani, Mgrn., a

species which has short-tipped ventral bristles with a deep fork. It is recognized

superficially by its somewhat firm, elongated body, and the remarkably dark (blackish)

pigment of its anterior scales. It is about seven tenths of an inch long.

The head is characterized by the pointed nature of the anterior lobes and by the

position of the eyes. Two of the latter are placed at the posterior border, almost

under the fold of the first segment, and two on the under surface of the pointed

anterior lobes, though the pigment shines through the dorsum. The pairs are thus

separated by a considerable antero-posterior interval. The tentacle has an enlarged

basal portion, a brownish column, a pale tip with little or no enlargement beneath, and

is covered with clavate papillae. The antennae are small and brownish. The palpi are

brownish, with rows of small blunt papillae, which are sometimes bifid at the tip. The

tentacular cirri are also brownish, furnished with clavate papillae, and slightly enlarged

below the tip. The buccal cirri are brownish. The number of the bristle-hearing

segments was thirty-seven ; and the animal seemed nearly complete.

The scales are fourteen pairs. The first are small, and nearly circular, their light

brownish colour contrasting strongly with the succeeding. The second pair are reni-

' Named after Dr. John Sibbnld, F.K.S.E., Deputy Commissioner in Lunacy, who displayed much courtesy in

Shetland, where he happened to be visiting when the author was dredging in 1871.
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form, with the exposed parts almost uniformly black. The third are also very dark,

with a few minute pale points. The latter increase in size in the succeeding scales

;

and the pigment becomes less dai'k as we proceed backward, the posterior scales being

mottled like granite. The scales increase in size from before backward, the last pair,

however, being diminished, especially in breadth. The dark anterior scales have a

peculiar sheen in certain positions, and microscopically have the best-marked papillae,

a few of which project at the posterior edge as short clavate processes. None of the

latter occur on the edge of the posterior scales.

The superior branch of the foot has a short cirrus, the tip of which just reaches the

extremity of the bristles in spirit. It is almost cylindrical, except near the tip, where a

gradual diminution occurs. The surface is furnished with a few stout clavate papillae,

best developed just beneath the filiform part at the extremity. The inferior cirrus has

an enlarged base, reaches a little further than the insertion of the inferior ventral

bristles, and has a few clavate papillae.

The bristles are comparatively short. The dorsal branch of the foot has a series of

somewhat short and not very stout bristles, slightly curved, and finely serrated in the

usual manner. The tips are peculiar, being fashioned rather like a blunt harpoon or

paper-scraper, as represented in one of the larger examples (PI. LXVIII. fig. 1). Tiie

spinous rows at the upper part stand out characteristically at a greater angle than usual.

The ventral bristles are translucent, with comparatively short spinous tips, and are boldly

bifid, but after a different manner from the attenuated divisions of Parmenis Jjungmcmi.

One of the superior series is shown in PI. LXVIII. fig. 2 ; and it is noticed that both

terminal divisions are somewhat blunt when contrasted with a bristle from the inferior

series (PI. LXVIII. fig. 3).

This species, then, presents the following differences from Parmenis Ijungmani. The

body is larger and broader, the segments thirty-seven, instead of thirty-five or thirty-six,

the anterior eyes are situated very much in front of those in Malmgren's form, being

almost at the tip of the pointed anterior lobes. The scales are fourteen pairs instead of

fifteen ; but this is not of much consequence. The dorsal bristles are slightly thicker

than the ventral, and have the peculiar tips, and the ventral differ in structure—features

diverging from Malmgren's species. Some of these characters may be exaggerated,

owing, perhaps, to the want of scientific accuracy in Malmgren's artist ; and there are

many points of similarity between them, so that, unless the bristles had diverged so

much, I should have been inclined to unite them.

Harmothoe zetlandica, n. s. Dredged in 5 fathoms, amongst the tangle-roots, in

Bressay Sound. The specimens are small, about half an inch long, with an elongated

and somewhat linear body, consisting of about thirty-five bristle-bearing segments. The

colour in spirit is uniformly jmle yellow, the scales having only a few pale touches.

The head has two pointed anterior lobes, and very distinct eyes. The posterior pair
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are situated at the posterior border, and the anterior toward the front, of the cephalic

prominence, but not so far forward as in H. sihhaldii. The tentacle is short, not much,

if any, enlarged below the filiform tip, and furnished with a few clavate papillae. The

antennae are short, enlarged at the base, and taper at the tip (after the manner of the

ventral cirri), and with sparse but distinct clavate papillae. The palpi are gently tapering

from base to apex, and have minute papillae under a high power (they are smooth or

only wrinkled under a low power). The tentacular cirri taper from base to apex, have

no enlargement below the latter, and, similarly to the antennae, are supplied with

clavate papillcR. The cephalic appendages are rather short. The dorsal cirri resemble

the latter ; and their tips reach anteriorly to the extremity of the ventral bristles. The
ventral cirri are enlarged at the base, and have a few clavate papillae.

There are fourteen pairs of scales, smooth under a lens, but showing sparsely dis-

tributed clavate papillae along the posterior border, and over the usual area, under a

high power. The first pair are small and round, the size increasing posteriorly till the

twelfth, when a diminution again occurs in the thirteenth and fourteenth. Most are

rather ovoid than reniform.

The dorsal bristles are divergent, stout, sharp-pointed, and extremely brittle. A
lateral view of a large specimen is given in PI. LXIX. fig. 1. There is a slight bend at

the tip, as well as a marked curve in the shaft. A front view of another is exhibited

in PI. LXVIII. fig. 4. The ventral bristles have superiorly a short spinous region and

a long bifid tip (PI. LXVIII. fig. 5). The tips diminish as usual toward the ventral

edge of the fascicle, a few of the lowest having no distinct secondary process at the

termination.

Contrasted with the young of Ilarmothoe imhricata, the head of this form is much
more elongated antero-posteriorly ; and the foiu- eyes are visible from the dorsum,

whereas in //. imhricata the posterior pair only are generally seen. The tentacle,

antennae, and other cephalic processes are difi'erent. The bristles are much larger in

H. imhricata, so as to give a difi'erent outline ; and their structure and the scales are

essentially at variance. From the Parvienis Ijungmani of Malmgren it diff'ers in the

number of the scales, their colour, the structure and size of the dorsal bristles. Its

nearest ally seems to be H. sihhaldii. The Polyno'e vasculosa of M. Claparede' likewise

approaches it.

PoLYNOE PLOCCOSA, Sav. This species seems to be in want of careful revision, since it

is doubtful if M. de Quatrefages, unless he had (Savigny's specimen, would be able to

decide with accuracy what the older author meant. It is the Ilarmothoe sarniensis of

Prof. E. Ray Lankester", and abounds all round oiu- coasts, from Shetland to the Channel

Islands. It is distinguished from //. imhricata by the general colour of the dorsum,

' Annel. Che'top. du Golfe de Naples, Suppk'ment, p. 12, pi. i. f. 4.

^ Trans. Linn. Soc. vol. xxv. p. 374, tab. 51. f. 14, &o.
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the position of the eyes (only the posterior pair, as a rule, being visible in //. wibricata

—in which there is a much larger interval also between the anterior and posterior pairs

than in this form ; indeed the anterior pair are near the anterior border, whereas in

this they are just halfway forward), and the number of the scales (sixteen to twenty

pairs), which, with the dorsal cirri, have larger and more slender cilia than in //. im-

brkata. The ventral papilla is smaller than in the latter. The structure of the bristles,

moreover, is characteristic. In looking over spirit-preparations in which both forms are

mixed, there is a trimness in the line of the bristles, and a general firmness which is

peculiar to P. Jloccosa, and the dorsal and other cirri are shorter, and have no enlarge-

ment below the tip.

The dorsal branch of the foot has rather long and more distinctly tapering bristles

than in H. imhricata, from which, moreover, they are at once distinguished by the

much closer spinous rows. Bristles of the same length are decidedly more slender

in this species than in H. imbricata. One of the longer forms is represented in

PI. LXYIII. fig. 6, and it may be contrasted with one from a large H. imhricata

(PI. LXVIII. fig. 7). The tip tapers to a blunt point ; and immediately below the bare

portion very fine and close spinous rows occur. A glance at the latter in running over

specimens is one of the most satisfactory points in discrimination. The ventral division

bears superiorly a series (PI. LXVIII. fig. 8) with long spinous tips (more slender and

with longer spinous processes than in H. imbricata, PI. LXVIII. fig. 9) and smooth

extremities, one or two having no secondary processes. Then a small secondary process

appears, and the spinous portion gradually diminishes in length, one of the stout examples

from the middle of the foot being shown in PI. LXVIII. fig. 10. It will be observed

that this bifid tip differs quite from that oi H. imbricata (PI. LXVIII. fig- 11), from a

similar part, and especially in the minute size of the secondary process. The spinous

rows are also larger and more distinct. Some of the inferior ventral bristles are devoid

of the secondary process. The Polynoe foliosa of Savigny' seems to come near this

species. Savigny only mentions sixteen pairs of scales; but specimens often vary in

this respect.

Haemothoe aeeolata, Grube. A complete description of this remarkable form is

not necessary on the present occasion ; for Prof. E. Ray Lankester (his Antinoe nobilis)

and others have indicated the general structure since the original account by Grube (his

P. areolata). It may be mentioned that this species has the same arrangement of its

eyes as Ilarmothoe, two being at the posterior border of the head, and two under the

lobes in front. The dorsal group form a rather conspicuous tuft of elongate slightly

curved bristles, the curve being about the middle of the latter, so that the bristle is bent

like a bow in the exposed part (PI. LXVIII. fig. 12). The spinous rows are dense ; then

the tip is smooth for some distance, and has a slight though distinct streak, best marked

' Syst. dee Annel. p. 23.
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in the shorter forms, in which it grooves the extremitj'. The ventral branch has a

series of rather slender bristles with tapering tips. Superiorly the latter are alternate,

with only a trace of the secondary process ; and it is sometimes broken off, so that the tip

appears simple—a condition, indeed, apparently normal in some. One of the superior

attenuate forms is represented in PI. LXVIII. fig. 3. The pectmate or spinous rows

are rather prominent. One of the best-marked shorter forms, with a somewhat worn

extremity, is given in PI. LXVIII. fig. 14. Toward the inferior border the bristles

again have attenuate tips, with a very slender secondary process ; and in some the latter

is absent. The ventral cirrus reaches beyond the base of the bristles, and has some-

what slender clavate papillas. The remarkable condition of the dorsal cirri has been

noticed by Prof. Lankester; once, indeed, I received from a correspondent detached

specimens which were supposed to be " parasites." The structure of the scales is most

elaborate. In Britain this species was first found by Prof. Lankester in the tubes of

Terebella nebulosa, and afterwards by Mr. Cooper in the tubes of Ckwtoj)terus, and by

myself frequently under stones at Herm. It appears to be figured by O. G. Costa in

Tav. 2 of his ' Aunel. di Napoli,' 1857.

Harmothoe macleodi ', n. s. Found between tide-marks, Lochmaddy, North Uist,

Shetland, and in the stomach of the cod, St. Andrews. Body elongated, rather narrow,

and with comparatively short bristles; segments thirty-five. Head elongated from

before backward, and with distinct eyes similarly placed to those in H. zetlandica—two

at the posterior border, and two at the side in front of the middle line, all being visible

from the dorsum. Palpi similar, as also are the tentacle, antennee, and tentacular cirri,

which have clavate papillae. The scales appear to amount to fourteen or fifteen pairs,

are pale, semitranslucent, and with a very few short papillae along the outer and pos-

terior border. The scales are arranged like those in H. zetlandica, circular in front,

and increasing in size to the last two pairs. The dorsal cirri scarcely extend beyond the

bristles, are slender, tapered from base to apex, and furnished with sparsely distributed

clavate papillae, which leave the tip bare. The ventral cirrus has a large base and a

few clavate papillae.

The bristles of the dorsal branch of the foot differ from those of //. zetlandica, since

their spinous rows continue to the tip of the organ. They are comparatively short,

moderately robust, very slightly curved, and not much tapered toward the tip. The
spinous rows are also very closely placed. One of the larger examples is sketched in

PI. LXIX. fig. 2. In the smaller forms next the body the spinous rows are somewhat

wider. The ventral division has boldly bifid bristles superiorly (PI. LXIX. fig. 3), the

whole tip being rather broad, and the spinous region short. The secondary process at

the tip diminishes in length from the superior to the inferior series ; thus in the latter

' Named after Dr. Kenneth Macleod, of H.M. Indian Army, who aided me in dredging at Paible, North Uist,

in 1865.
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it scarcely reaches halfway to the tip of the peculiarly curve'd terminal hook. The

bristles throughout are faintly yellowish.

This diifers from Parmenis Ijungmani in the proportional strength and structure of

the dorsal bristles, and in the pale semitranslucent condition of the scales; but the

ventral bristles approach each other closely.

Haemothoe antilopes, n. s. Fu-st procured in 1865, at Lochmaddy, North Uist, and

off the Hebrides, as well as frequently in the ' Porcupine ' Expeditions.

Body moderately elongated, from three quarters to nearly an inch. Bristle-bearing

segments aboiit thirty-six. Head with the anterior angles characteristically truncated.

Two comparatively large and somewhat widely separated eyes occur near the posterior

border. In good preparations the anterior pair are not visible from the dorsum, as

they occupy a position immediately beneath the truncated anterior angles of the snout.

Median tentacle moderately long, slightly enlarged below the filiform tip (in spirit),

and covered with clavate papillae. The latter also occur on the antennae, which are

small and subulate, and lie beneath the level of the former. The palpi have minute

papillse, which toward the termination are dilated and then constricted below the

slightly warty tip. The tentacular cirri are somewhat enlarged below the extremity, and

covered with long cilia having bulbous tips. Moreover these organs are continued a

considerable way (about one third) on the filiform termination above the enlargement.

The dorsal cirri, again, resemble the latter ; and their cilia reach within a short distance

of the tip—a rather unusual arrangement. The ventral cirri are slightly enlarged at

the base, have sparsely distributed short papillse ; and the tips of the organs reach the

exit of the nearest bristles.

Only one specimen had scales, which seem to amount to fourteen or fifteen pairs.

All are fringed, chiefly along the outer border, with long filiform cilia with somewhat

enlarged tips. The papillEE on the surface are large and boldly marked, the dilated

tips being formed of blunt processes or spines. A slight brownish coloration occurs on

the dorsal surface where they touch each other ; but the rest of the scale is pale, except

from the minute brownish spines of the papillse.

The dorsal branch of the foot carries a series of conspicuously long and strong

bristles, most distinctly marked by transverse spinous rows at rather wide intervals

(whence the name of the species, from the resemblance of these organs to the horns of

certain Antelopes, such as Ilippotragus oryx). Those next the ventral series are long

and nearly straight, while the inner are shorter and distinctly curved. One of the

larger is represented in PI. LXIX. fig. 4. The bristle tapers much distally; and by

careful adjustment the spinous rows on the opposite side are brought out, as at ac.

Such a bristle, of course, is not round, but conspicuously angled, apparently broad

posteriorly and thinned, with a curve to the edge. The ventral bristles, again, are

rather short and fine, commencing superiorly with a series having a long tapering
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and delicate spinous region with a bifid and scarcely curved tip, careful examination

being necessary to detect the slender secondary process (PI. LXIX. fig. 5). The tips

become stouter though shorter inferiorly, and the bifid extremity more apparent, the

secondary process proceeding halfway upward in the stronger forms. This process

becomes a mere speck and finally disappears in the lowest bristles. One of the

stoutest forms (three or four of which spring from the region of the spine) is drawn

in PL LXIX. fig. 6. The spinous region has its upper third even narrower than that

immediately behind the hook at the tip—a peculiarity not often seen.

Haemothoe haliaeti\ n. s. Dredged in the Minch by Dr. Gwyn Jeffreys. A frag-

ment of the posterior end of the worm was obtained ; and the feet are the only parts

that can be described at present. It is a species of some size.

The dorsal branch of the foot bears a series of rather slender slightly curved bristles

with conspicuous rows of spines (PI. LXIX. fig. 7). Such bristles, when viewed

antero-posteriorly, present a much narrower aspect than when seen in profile. The

arrangement of the spinous rows is alternate, as in the ventral bristles. The superior

ventral bristles have elongate spinous portions and slender tips (PI. LXIX. fig. 8). At

first the bifid tips are almost straight or very slightly curved, but they soon become

more characteristic (fig. 9). The alternate rows of prominent spines are conspicuous in

both figures. The fades of the tip is even more characteristic in the inferior series

(PI. LXIX. fig. 10). In the superior group the secondary process is nearly straight;

but in the others it bends outward at the tip.

The inferior cirrus is slightly enlarged at the base, slender and filiform superiorly,

and furnished with rather long papillae, sparsely distributed.

The species is at once distinguished from Polyno'e fioccosa by the structure of the

bristles, both dorsal and ventral, and by the presence of rather long papillae on the

ventral cirrus.

Harmothoe maephys^, n. s. From the galleries of Marphysa sanguinea in Guernsey,

and chinks of the rocks, Polperro (Brit. Mus.).

Length about three quarters of an inch. Bristle-bearing segments thirty-one ; but the

posterior region is in process of reproduction. Of a pale brownish hue, inclining to buff',

with a red patch on the head and a purplish one (due to the proboscis) behind ; a faint

median line from end to end ; cirri pale brownish, pellucid, the two caudal styles being

darkest. The under surface is pinkish, with a broad streak of pale carmine in the

centre.

The head is rather elongated from before backward, and rounded in front. Eyes

small ; the anterior pair widest apart and situated in front of the middle line at the

edge of the red patch on the head. The posterior pair lie in front of the posterior

' Named after Dr. Gwyn Jeffrey's yacht ' Osprey.'
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border, and behind the red patch. The tentacle is absent. The antennae are short,

with filiform tips, and furnished with a few clavate papillae. The palpi are short and

stout with delicately tapered extremities. The tentacular cirri taper to a fine point,

and have a few sparsely distributed clavate papillae. The dorsal cirri are similar to the

latter, and have no trace of any swelling below the tip. The ventral cirri have a few

short papillae, and do not extend beyond the fleshy portion of the foot.

The scales in the specimen are fourteen pairs, smooth and pellucid, the anterior only

having a faint brownish patch on a whitish portion. Under a power of 350 diam.

minute and widely separated papillae occur in the usual positions. Few or none appear

on the edge of the scale. They are rounded in front, reniform, or even somewhat

quadrate posteriorly.

The dorsal bristles are very slender, and much more delicate tlian in Mahngrenia cas-

tanea. Only a few of then* tips project beyond the skin. One of the longer is shown in

PI. LXIX. fig. 11, and one of the shorter and stouter in PI. LXX. fig. 18. The ventral

bristles have long shafts and comparatively short terminal portions. The superior

examples present a simple termination (PI. LXIX. fig. 12), while a distinct secondary

process is observed in the succeeding forms (figs. 13, 14, the latter being seen from

the front). Toward the ventral edge of the group the tips are again simple (fig. 15).

In this species the body is moderately and the head peculiarly elongated. The feet

are long and prominent, and the ventral tubercle at their base very distinctly marked.

They become decidedly larger about the fourteenth or fifteenth segment ; but whether

this is due to abnormality or otherwise is unknown. After nine longer pairs the rest

(posteriorly) are shorter. When the animal was placed in an open vessel beside

Marphysa sanguinea it clung to the body of the latter near the head.

Closely allied to the foregoing is Haemothois lunulata, Delle Chiaje, a form very

generally distributed throughout British waters, from Shetland to the Channel Islands,

and from the west coast of Ireland to the east coast of Scotland. Dr. Carrington, of

Eccles, first found it in this country, in company with Acholoe astericola, D. Ch., on

Astropecten irregularis tossed on Southport sands.

The head resembles that of H. mari)hjsm ; only the eyes are somewhat larger, and

the head less elongated. The tentacle terminates in a filiform tip, and has sparsely

distributed clavate papillae. The antennte and tentacular cirri have the same shape and

papillae. The palpi are smooth. The dorsal cirri taper to a fine point, and have well-

marked clavate papillae sparsely distributed. The ventral cirri also have the same pro-

cesses, and reach considerably beyond the bases of the nearest bristles.

The scales are fifteen pairs (not twelve as stated by Dr. Carrington). In some of

the Zetlandic examples they are faintly tinged with brown toward the posterior

border ; in others each scale has a brownish ring, or the brown pigment forms a bold

border for the inner (exposed) third, and sends a process (in some cases enlarged near
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the termination) toward the centre of the scale, so as to indicate a V. In the forms

from St. Andrews the pigment assumes the shape of the shell of Pandora, with a spot

corresponding to the hinge anteriorly. They are as smooth as in H. marphys(2, only a

few small papillae occurring on the surface.

The dorsal bristles are somewhat longer than in H. marphysos (PI. LXIX. fig. 16—in

profile, and in fig. 17 antero-posteriorly, so as to show the usual alternate disposition

of the rows of spikes, the specimens in both cases representing the longer forms next

the ventral). One of the shorter bristles next the body is shown in PI. LXIX. fig. 18.

The ventral branch has superiorly a long series, having at the tip a secondary process

separated only by a narrow fissure (PL LXIX. fig. 19). The fissure becomes more

evident as the distal part decreases in length, but it again is less distinct ventrally,

some at the extreme verge having a very short secondary process. A bristle from the

middle of the ventral group is drawn in PL LXIX. fig. 20.

The Zetlandic examples are somewhat elongated, and have longer feet, and longer

and more delicate pale bristles ; moreover the dorsal and ventral cirri are rather

longer than in the southern forms. The persistent attachment of the scales is not a

feature characteristic of these examples ; for they readily fall ofi". They are in contrast

in regard to the former characters with examples from the Channel Islands. As

mentioned by Dr. Carrington, the majority show inferiorly a series of brown spots,

which commence as four rows rather behind the middle. In some the sets are united

so as to form two rows of bars at the junction of each segment; this junction some-

times occurs posteriorly, even when there are four rows in front. It is a very active

species amongst the Laminarian roots, and displays as much irritability as Evarne impar.

It sometimes lives in the tube of Polycimis. The colours are for the most part

retained after immersion in spirit; but the animal often breaks into pieces. It is

brightly phosphorescent, glowing, when irritated, at the bases of the feet for a con-

siderable time, and giving off" flashes when immersed in spirit.

It will be observed that the species approaches H. marphysce very closely, though

the cirri of the latter are shorter and smoother, the bristles of the dorsal branch much

shorter and less conspicuous, and those of the venti'al shorter and more slender ; more-

over those of the superior ventral series have no bifurcation at the tip, the closest

approach to the latter condition being in a variety of H. lunulata from St. Peter Port,

Guernsey, which had an indistinctly bifid tip in one or two of its superior bristles.

Such is unusual. I have united it with Delle Chiaje's form', especially on carefully

considering the further descriptions of M. Claparede^ whose figures, however, are not

very characteristic.

Evarne impab, Johnst. This species is generally distributed throughout the British

' Descrizione e not. pi. 144. f. 5, 6, and vol. v. pp. 56, 57.

' Annel. Chet. du Golfe de Naples, p. 63, pi. 2. f. 1.
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area. The aspect of the dorsum is greenish brown. The tentacle is madder brown.

The fifteen pairs of scales have brownish pigment toward the inner edge; and in

the centre of each is often a yellowish speck, best marked posteriorly. The cirri

are very finely tapered. The dorsal branch of the foot bears a series of bristles with

very distinct spinous rows (PI. LXX. fig. 1), with a short tip, the ventral edge show-

ing a difi'erentiation as in the figure, which represents one of the stouter examples

;

the more slender forms have the spinous rows even more widely separated. The ventral

division has superiorly bristles with long bifid tips (PI. LXX. fig. 2), the latter, as usual,

becoming shorter and stouter in the inferior series (as in fig. 3—from the middle of the

tuft). A few at the ventral edge have simple tips, without the secondary process. In a

large example from Herm the tubercles on the scales are most conspicuous clavate organs,

very much more developed than Malmgren shows ; they are pyriform, with tubercles

on the summit. A large specimen, again, dredged by Dr. Gwyn Jeffreys off Valentia

had no tubercles on the scales. There is, indeed, considerable variation ; for some of

those from Herm have shorter cilia on the scales with more distinctly globular heads,

and the dorsal bristles are smaller. The entire animal has a rougher aspect than

H. wiiricata, and is much more lively and active, as well as more irritable, frequently

breaking in pieces if molested. It is a graceful species from its taper form and the

long caudal styles. The Polyno'e reticulata of Claparede' is in all probability this

form ; and the Polyno'e spinifera of Ehlers is closely allied,

L^NiLLA SETOsissiMA,' Savigny^ This would appear to the Polyno'e longisetis of

Grube' (and, as such, mentioned in the Trans. R. Soc. Edin. vol. xxv. pt. ii. p. 408,

pi. 15. fig. 3), the Harmotho'e malmgreni, E. R. Lankester, and the Loenilla glabra,

Malmgren*. The P. Icevigata of Claparede^ is probably the same form. It occurs

generally round the British shores. The ventral bristles are suflaeiently characteristic

when contrasted with those of H. imlricata. The dorsal are also much longer, have

closer rows of spines, and a difierently formed smooth tip. Savigny indicates most of

the characters, slich as the much larger anterior eyes and the light golden bristles

;

and M. de Quatrefages makes the diagnosis more evident by finding bifid inferior

bristles in a large specimen.

Antinoe finmaechica, Mgrn. Dredged off the west coast of Ireland in the ' Porcupine

'

Expedition of 1869.

Hermadion absimile, n. s. First found at St. Andrews, afterwards on the west coast

of Ireland, south of England, and off the Spanish coast in the ' Porcupine ' Expedition.

' Supplement, Annel. Chet. Nap. p. 10, pi. 1. f. 1. ^ Syst. des Annelides, p. 25.

' Arohiv f. Naturges. xxix. p. 37, taf. 4. f. 1, 1863.

* Aanulat. Polyehst. &c. p. 12. » Supplem. kunil. Chet. p. 14, pi. 1. f. 3.

VOL. IX.—PART VII. January, 1876. 3 G
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The species seems to be somewhat elongated (three quarters of an inch), those

hitherto observed being easily discriminated in spirit by a brownish black band which

commences behind the head, and continues along the centre to the posterior end. It

is widest over the oesophageal region, and has a separate line (interruption) at each

segment.

The head has a similar structure to that of Hermadion peUiicidum, Ehlers (formerly

described as British'), the eyes being placed close together on each side, while they are

wide apart transversely; the anterior pair appear to have "lenses"—that is, show a

whitish centre. The tentacle is long, smooth, dilated below the filiform terminal

appendage, and minutely dotted under a low power. The antennae are short and

slightly enlarged below the long filiform tip. The palpi are quite smooth. The

tentacular and dorsal cirri are also smooth, and slightly enlarged below the filiform

extremity ; they are much shorter than those of I£. pelUicidum. The ventral cirri,

again, are rather slender, quite smooth, and reach about the tip of the fleshy part

of the foot. The scales are very delicate and translucent, and show minute rounded

papillae, sparsely placed on their exterior border and neighbouring surface.

The dorsal bristles are translucent and somewhat smaller than in H. jjellucidum, the

spinous rows toward the tip being much less prominent, and covering a shorter region

of the bristles ; moreover the tip is more rounded than in H. pellucidum, and the

notch is distal rather than lateral. One of the longer forms is represented in PL LXX.
fig. 4, and one of the shorter (which exhibits the spinous rows more clearly) iu fig. 5.

The ventral bristles are also translucent, with the terminal portion gently narrowed

from the basal collar of spines upward (PI. LXX. fig. 6). The tip, which is more

obtuse than in H. pellucidum, turns bluntly round toward the spiked side, and ends in

a small beak ; then an oblique edge occurs between this and the secondary process,

which is lateral. The whole characteristically differs from E. pellucidum.

Halosydna GELATiNOSA, Sars. Generally distributed from Shetland to the Channel

Islands. The bristles are figured in Trans. R. S. Edin. vol. xxv. pi. 15. f. 6.

Enipo kinbergi, Mgrn.1 Fragmentary and half-digested specimens of a very elon-

gated form are not uncommon in the stomachs of cod and haddock caught off St.

Andrews Bay. The condition of these forbids a minute account. Only one had a

dilapidated head ; and in this no eyes remained. The largest fragment had upward

of fifty segments, and it was far from being complete. The dorsal cirri are quite

smooth. The feet, like those of E. kinbergi, are prominent; and if, as I am disposed

to think, the species is to be referred to the latter, Malmgren's figures require improve-

ment. The dorsal bristles are very minute, slender hairs, finely serrated (PI. LXX.
fig. 7). The ventral are of two kinds, viz.:—that indicated by Malmgren, and correctly

' Trans. E. S. Edin. vol. xxv. p. 408, pi. xv. f. 2, a, h.
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represented in fig. 8 (the serrations in all our examples are apparently less numerous

and wider apart tlian shown by Malmgren's artist) ; and, secondly, a few with charac-

teristically curved tip and secondary process beneath (fig. 9). The rows of spines or

serrations are not opposite, but alternate, as shown in fig. 10, which is a drawing of a

larger form than the latter. There is a slight enlargement of the shaft beneath the

spinous portion.

PoLTNOE SCOLOPENDRINA, Sav. Occurs at various points, both east and west, from

Shetland to the Channel Islands, and generally in the tubes of Terehella nehulosa.

The finest specimens come from the Outer Hebrides. The dorsal branch of the foot

bears a small tuft of spinous bristles with curiously dilated and peculiarly wrinkled tips,

but often so covered with extraneous growths that their structure is difficult to deter-

mine. When the foot is pressed between glasses the tips of this series just reach the

bases of the ventral bristles. The latter consist superiorly of one or two stout, simple

bristles, much stronger than the succeeding, and with short spinous rows; the rest

have short serrated portions and boldly bifid tips. The presence of the first series

renders generic distinction necessary. At the posterior part of the body only one of

this kind occurs in each foot. The dorsal cirrus is almost subulate, with short

clavate papillse slightly dilated at the tip. The ventral cirrus has similar appendages.

Malmgren's figures of the bristles are imperfect.

AcHOLOE ASTERICOLA, Delle Chiaje. This species appears to have been first clearly

distinguished as British by Dr. Carrington (his Polyno'e asterinw), who found it at

Southport on Astropecten irregularis; and I am indebted to him for my specimens.

Dr. E. Perceval Wright likewise procured it at Galway. It is easily discriminated by

its comparative length, and the large number and coloration of the scales. The dorsal

cirrus tapers from base to apex, and has a very few short papillae. The ventral cirrus

appears to be smooth. The bristles of the dorsal branch are minute, and a limited

portion in the specimens projects beyond the surface (PI. LXX. fig. II). The ventral

bristles are furnished with long shafts, a well-marked hook at the tip ; and although

there are spines on the concave surface, no larger processes occur at the base of the

rows as in allied forms (PI. LXX. fig. 12). M. Claparede' gives a very fair account

of the species, which he found in company with Stephania flexuosa on ^'Astropecten

aurantiacus" in the Bay of Naples.

ACOETID^.

The only representative of this family found in British waters is Panthalis mrstedi,

Kbg., which was dredged by Dr. Gwyn Jeffreys in 75 fathoms, thirty-five miles oft' the

Skerries, Shetland. It is a large species, distinguished by the massive body, the

' Supplem. Annel. Chet. Nap. p. 18, pi. 2. fig. 1.
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apparent absence of eyes in the spirit-preparations, and the large smooth scales.

Kinberg, however, states that the eyes are on the peduncles. The feet are uniramous,

with short ventral and dorsal cirri. Superiorly there is a series of long brush-shaped

bristles with tufted tips ; next, the characteristic strong bristles with the brush on one side,

and with a pencil-like crest at the tip ; while inferiorly are elongate subulate bristles,

which are boldly serrated at the commencement of the terminal region, then gradually

taper to a finely serrated extremity. With the first or brush-like series are many

short and apparently simple bristles. They project only a short distance, and do not

seem to have been noticed by Kinberg, who, however, mentions a similar kind in

Eupompe. The structure of the terminal whip of the strong bristles is somewhat

indistinctly represented by the latter author, since it is a true prolongation of the

shaft with lateral setae.

SIGALIONID^.

A single species of Sthenelais (S. boa, Johnst.) and Pholoe viinufa, Fabr., are the

only representatives of the family mentioned in the Catalogue of the British Museum.

To these Sthenalais limicola, Eiilers (a scale of which is represented in PL LXX.
fig. 13), Sif/alion mathildce, Aud. & Ed., and S. bmkii, M'L, have since been added.

The present notice further extends the list.

Sthenelais boa, Johnst., is a species widely distributed from Shetland to the Channel

Islands; and the S. idunce, H. Eatbke, is, in all probability, referable to the same

animal.

S. ? ZETLAJfDiCA, n. s. A fragmentary form dredged by Dr. Jeffreys in Shetland. The

anterior region is injured, and the head absent, though the proboscis is present. The

scales are somewhat reniform, irregularly rounded anteriorly, and densely covered

with flat papilltB over the whole surface ; on the folded edge of the scale they form

low, smooth warts, larger in proportion than those in S. boa (PI. LXX. fig. 15). The
outer edge, again, bears a somewhat closely arranged series of short clavate papillae,

almost globular at the commencement, and with minute processes or palpocils on the

summit.

The superior lobe of the foot has numerous and rather small papillae, which end

rather bluntly, the tip being provided with several secondary papilla. The superior

bristles are well developed, and have their rows of spines very distinctly marked. The
divisions of the inferior lobe are somewhat indistinct ; but all are furnished with the

small papillae having the secondary processes or warts at the tip. There is a well-marked

group of the latter just at the ventral margin where the inferior group of bristles

emerges. The superior ventral bristles (PI. LXX. fig. 16—in chloride of calcium, and

with the basal part of the terminal process slightly folded) are strong, with four or five
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rows of spines at the tip of the shaft, visible, however, only at the edge. The terminal

portion consists of two divisions—a long basal, and a terminal portion only about one

fifth the length of the basal. The claw at the tip is distinct and much curved ; and

the secondary process beneath is apparently separate, just touching the former at the

tip. The next, inferior group of bristles are less robust, but have only two divisions in

the terminal portion. The more slender ventral series, again, have three divisions in the

distal region (PI. LXX. fig. 17, which represents one of the larger forms). The bristles

throughout are tinged of a light brownish hue. The ventral cii-rus is slender and does

not reach the tip of the fleshy part of the foot. There is a series of globular warts or

papillae along the ventral margin of the foot, and apparently three ciliated processes

beneath the branchiae on the dorsum.

SiGALioN BUSKii, M'l. In the ' Transactions ' of the Royal Society of Edinburgh I

"

was inclined to unite this form with the Sthenelais dendrolejiis of Claparede ; but a

more careful consideration of all the facts has caused me to revert to the name originally

given. The species is of some size, and stouter than S. mathildw.

The head is pale, no eye-specks being visible in the preparation. The scales ante-

teriorly are somewhat quadrate, with the inner edge rounded. Remarkable pinnate

processes (Trans. R. S. E. vol. xxv. pi. 12. f. 12) occur on the outer edge (PL LXX.
fig. 14), and are quite visible under a lens. Instead of the hyaline cylindrical pro-

cesses of S. matliildce, this form has lanceolate and granular pinnae with narrow tips.

They likewise differ from the arborescent papillae of Claparede's S. dendrolepis.

The superior lobe of the foot (which is somewhat spathulate in lateral views) has

very long and, superiorly, boldly serrated bristles, the inferior (in ordinary views) being

much shorter and more delicate. The former show a bare portion of the shaft at the

base. The superior series of the ventral lobe are simple serrated bristles with a fine tip.

Those next resemble that figured in the Trans. R. S. E. pi. 15. fig. 5, though in some

cases there are eighteen rows of spines, which, as shown in the figure, and as noticed

by Claparede, are arranged in a spiral or whorled manner, some much resembling the

stalk of Equisetum. The jointed tips of these have from five to ten divisions, and finely

tapered and minutely bifid extremities. Below these are a few represented by fig. 4 in the

same plate, the terminal process consisting of about eleven segments, and being rather

distinctly bifid at the tip. Others have more delicate shafts with a few serrations at the

end, and a shorter terminal portion of six or seven segments. One or two below the

papillae for the spine have stout shafts only faintly crenated at the distal end, and a

terminal process of one or two segments with a characteristic claw. The inferior

bristles have slender shafts with two or three serrations at the end, and terminal

processes of eight or nine divisions ending in rather deeply bifid tips. The inferior

cirrus is slender and long, reaching beyond the tip of the foot. Throe ciliated pads

occur on the curve below the branchial process. Anteriorly a single papilla, as a rule.
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is found on the superior lobe of the foot. Those on the posterior feet are ramose, like

the growing antlers of the Stag.

The Pholoe inomata and P. ca-hnia of the British-Museum Catalogue refer to

the same species, viz. P. minuta, Fabr. I doubt, also, if the P. synophthalmica of

Claparede' is other than a mere variety.

DESCRIPTION OF THE PLATES.

PLATE LXVII.

Fig. 1. Ventral bristle oi. Spmther oniscoides, Johnst. Magnified 90 diameters.

Fig. 2. The tip of a somewhat stouter and shorter form. Magn. 350 diam.

Fig. 3. Hook from ventral cirrus. Magn. 350 diam.

Fig. 4. Dorsal bristle of Eunoa nodosa, Sars, from the specimen recognized by Malmgreu
in the British Museum. Magn. 210 diam.

Fig. 5. Ventral bristle of the same specimen in balsam. Magn. 210 diam.

Fig. 6. Ventral bristle mounted in water. Magn. 210 diam.

Fig. 7. Dorsal bristle of a specimen of the same species from the coast of Durham.
Magn. 210 diam.

Fig. 8. Ventral bristle of the same. Magn. 210 diam.

Fig. 9. Tip of a dorsal bristle of Basylepis aspenima, Sars. Magn. 210 diam.

Figs. 10, 11. Tips of ventral bristles. Magn. 350 diam.

Fig. 12. One of the longer dorsal bristles oi Lagisca propinqua, Malmgren. Magn.
350 diam.

Fig. 13. Superior ventral bristle. Magn. 350 diam.

Fig. 14. Inferior ventral bristle. Magn. 350 diam.

Fig. 15. Dorsal bristle oi Malmgrenia castmtea, n. s. Magn. 350 diam.

Fig. 16. Superior ventral bristle. Magn. 350 diam.

Fig. 17. Inferior ventral bristle. Magn. 350 diam.

Fig. 18. Tip of a ventral bristle of the same species from Valentia, showing the pro-

cess beneath the hook. Magn. 350 diam.

Fig. 19. Another example, from the west coast of Ireland, with a very evident secondary

process at the tip. Magn. 350 diam.

Fig. 20. One of the larger dorsal bristles of Malmgrenia andreapolis, n. s. Magn.
700 diam.

Fig. 21. Superior ventral bristle. Magn. 350 diam.

Fig. 22. Median ventral bristle. Magn. 700 diam.

Fig. 23. Inferior ventral bristle. Magn. 700 diam.

' Annel. Chet. Nap. p. 79, pi. 3. f. 1.
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PLATE LXVIII.

Fig. 1. Dorsal bristle oi Harmothoe sibbahh'i, n. s. Magn. 350 diam.

Fig. 2. Superior ventral bristle. Magn. 850 diam.

Fig. 3. Inferior ventral bristle. Magn. 350 diam.

Fig. 4. Front view of a dorsal bristle o{ H. zetlandica, n. s. Magn. 210 diam.

Fig. 5. Superior ventral bristle. . Magn. 350 diam.

Fig. 6. Tip of one of the longer dorsal bristles of Polynoe floccosa, Sav. Magn,

350 diam.

Fig. 7. Tip of a dorsal bristle from a large specimen of H. imbricata. Magn. 350

diam.

Fig. 8. Superior ventral bristle oi P. floccosa. Magn. 350 diam.

Fig. 9. Superior ventral bristle of if. imbricata. Magn. 350 diam.

Fig. 10. Median ventral bristle oi P. floccosa. Magn. 350 diam.

Fig. 11. Median ventral bristle of//, imbricata. Magn. 350 diam.

Fig. 12. Tip of a dorsal bristle of H. areolata, Grube. Magn. 350 diam.

Fig. 13. Superior ventral bristle. Magn. 350 diam.

Fig. 14. One of the most characteristic median ventral bristles. Magn. 350 diam.

Fig. 15. Tip of a developing bristle of Malmgrenia castanea, n. s., showing the secondary-

process at the end of the spinous rows. Magn. 350 diam.

PLATE LXIX.

Fig. 1. Dorsal bristle oi Harmothoe zetlandica, n. s. Magn. 350 diam.

Fig. 2. Dorsal bristle of /T. macleodi, n. s. Magn. 350 diam.

Fig. 3. Superior ventral bristle. Magn. 350 diam. "

Fig. 4. One of the larger dorsal bristles of //. antilojjes, n. s. Magn. 350 diam.

Fig. 5. Superior ventral bristle. Magn. 350 diam.

Fig. 6. One of the stouter forms from the neighbourhood of the spine. Magn. 350 diam.

Fig. 7. Dorsal bristle of //. haliceeti, n. s. Magn. 350 diam.

Fig. 8. Superior ventral bristle, viewed antero-posteriorly. Magn. 350 diam.

Fig. 9. Another superior ventral bristle, seen laterally. Magn. 350 diam.

Fig. 10. Inferior ventral bristle. Magn. 350 diam.

Fig. 11. One of the longer dorsal bristles of//, marphysce, n. s. Magn. 350 diam.

Fig. 12. Superior ventral bristle. Magn. 350 diam.

Fig. 13. Median ventral bristle, viewed laterally. Magn. 350 diam.

Fig. 14. Antero-posterior view of a median ventral bristle. Magn. 350 diam.

Fig. 15. Inferior ventral bristle. Magn. 350 diam.

Fig. 16. Profile of one of the longer dorsal bristles of H. lunulata, Delle Chiaje.

Magn. 350 diam.

Fig. 17. Antero-posterior view of another dorsal bristle. Magn. 350 diam.

Fig. 18. One of the shorter dorsal bristles. Magn. 350 diam.
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Fig. 19. Superior ventral bristle. Magn. 350 diam.

Fig. 20. Median ventral bristle. Magn. 350 diam.

PLATE LXX.

Fig. 1. One of the stouter dorsal bristles from a large specimen of Evarne impar from

Herm. Magn. 350 diam.

Fig. 2. Superior ventral bristle. Magn. 350 diam.

Fig. 3. Lower median ventral bristle. Magn. 350 diam.

Fig. 4. One of the longer dorsal bristles of Hermadion assimile, n. s. Magn. 350 diam.

Fig. 5. One of the shorter dorsal bristles. Magn. 350 diam.

Fig. 6. Ventral bristle. Magn. 350 diam.

Fig. 7. Dorsal bristle of Enipo Mnhergi, Mgrn. 1 Magn. 350 diam.

Fig. 8. Ventral bristle with simple tip. Magn. 350 diam.

Fig. 9. Bifid ventral bristle. Magn. 350 diam.

Fig. 10. Ventral bristle (a large form with simple tip) viewed antero-posteriorly. Magn.

350 diam.

Fig. 11. Dorsal bristle oi Acholoe astericola, Delle Chiaje. Magn. 350 diam.

Fig. 12. Ventral bristle. Magn. 350 diam.

Fig. 13. Anterior scale oi Sthenelais limicola, Ehlers. Magn. 40 diam.

Fig. 1 4. Scale of Sigalion hiskii, n. s. Enlarged.

Fig. 15. Portion of the edge of a scale of Sthenelaisl zetlandica. Magn. 350 diam.

Fig. 16. Superior ventral bristle in chloride of calcium. Magn. 350 diam.

Fig. 17. Inferior ventral bristle. Magn. 350 diam.
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VIII. On the Annelida of the ' Porcupine '' Expeditions of 1869 and 1870.

By W. C. M'Intosh, C.M.Z.S.

[Plates LXXI.-LXXIII.]

Read May 19th, 1874.

Part I.—EuPHEOSYNiD^, Amphinomid^, Aphroditid^, Polynoid^, Acoetid^,

and SiGALiONiD^.

XHE materials from which the following observations have been made were kindly

placed in my hands by the distinguished naturalists who superintended the dredging-

operations in these expeditions, viz. Dr. Carpenter, Dr. Gwyn Jefireys, and Prof.

Wyville Thomson. I have, in the first place, to record my obligations to these gentle-

men for their great courtesy.

EUPHROSYNIDtE.

Of the Euphrosynidse a minute example [Euphrosyne lanceolata, n. s.), about one

tenth of an inch in length was dredged in 173 fathoms in sandy mud and corals off

Ireland in 18G9. It is at once distinguished from the common E.foliosa by the shape

of the branchiae, which for the most part are divided dichotomously, and terminate in

lanceolate processes (PI. LXXI. fig. 1). As in allied forms, the inferior bristles are simple

;

the dorsal are almost all injured in the single example, only one or two with the curved

and serrated fork being visible. From E. borealis, (Erst., another British species, it is

likewise separated by the form of the branchiae and the structure of the bristles. The

late Prof M. Sars describes ' the brancliiae of his E. armadillo as having the apices

" conico-acuminatis," else I should have been inclined to unite the present form there-

with.

AMPHINOMID^.
Chloeia fucata, De Quatref ?, occurred in considerable abundance in the collection

made by Dr. Carpenter in 1870 ; viz. in 40 fathoms off Algiers, 60-100 fathoms east of

Cape de Gatte (six miles from shore), 45 fathoms eight miles N.W. of Cape Sagres, 92

fathoms in sandy mud on Adventure Bank, 128 fathoms off Tangiers, and 227 fathoms

off Cadiz—the bottom temperatures in the two latter being 55°. The species seems to

be most closely connected with the C. fucata of M. de Quatrefages^ from Mascate. It

differs, however, in the presence of four very distinct eyes—a larger pair in front on

each side, and a smaller pair behmd.

• Forhandl. Vid.-Selsk. 1861, p. 55. = Anneles, ii. p. 390.

VOL. IX.—PART VII. January, 1876. 3 H
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The body is somewhat elongated for a typical example of the group. Most of the

specimens retain traces of colour, the dorsal cirrus being brownish purple ; and some

have a brownish median line on the dorsum, and a band of the same hue at the anterior

part of each segment. The dorsal edge of the caruncle is likewise deep purplish.

The caruncle extends to the posterior border of the fourth segment. The tentacle is

much longer than the antennse; and the latter, again, are longer than the buccal

processes (tentacles of M. de Quatrefages). The branchiae are bipinnate, commence at

the 4th body-segment, and terminate on the last. The tail has two blunt styles.

The dorsal fascicle springs to the exterior of the branchiae in each foot, and consists of

a brittle series of radiating bristles (PI. LXXI. fig. 2) with serrated tips. The dorsal

cirrus takes its origin from the same papilla. The ventral division is furnished with a

fan-shaped tuft of bristles, which are more slender and elongated in the centre of the

bundle. The bifid tips of the bristles diminish from above downward. The upper

series (PI. LXXI. fig. 3) have a large process beyond the fork, while the lower (fig. 4)

have a shorter. The ventral cirrus is pale in the preparations, and comes from the

posterior and inferior edge of the bristle-papilla. It is about the same length as the

dorsal ; and both continue to the last segment. Air readily passes into the central cavity

of the dorsal bristles ; and, in common with the others, they have a minutely granular

appearance under the microscope. Acetic acid demonstrates a considerable amount of

calcareous matter in their composition, a flexible translucent chitine remaining, while

the dorsal bristles lose their serrations. Some of the bristles show fine transverse

lines, -which even notch the edge—a feature more conspicuous after the addition of

the acid.

APHEODITID^.

The representatives of the Aphroditidse are three, viz. :

—

Aphrodita aculeata, L.,

young examples of which occurred in 690 and 257 fathoms on Stations Nos. 3 & 8 on the

Channel slope in 1870, and in 90 fathoms off the west coast of Ireland in 1869 ; Lcetmonice

filicornis, Kbg., ofi"Eockall in 164 fathoms, and in 358 fathoms on the Channel slope;

and Hermione hystrix, Sav., in 40-80 fathoms ofi" Algiers in 1870.

POLYNOID^.

Lejndonotus sqiiamatus, L., was dredged in 30-40 fathoms on stony and muddy

ground off Dingle Bay, Ireland, in 1869, and Eunoa nodosa, Sars, in 690 fathoms on

the Channel slope in 1870.

Eunoa hispanica, n. s. Dredged in 539 fathoms in the Atlantic (Channel slope)

1870. The single specimen is fragmentary and without scales. There is a pale purplish

hue along the dorsal and ventral surfaces. The eyes are remarkably large ; indeed the

pairs almost touch each other; and, from the whitish centre in the spirit-preparation,

each appears to have a lens—a feature, however, probably due to the opacity of the trans-

lucent covering. The palpi are smooth. The inferior cirrus is long, slender, and smooth.
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reaching even beyond the tips of the bristles. The latter are yellowish, not very nume-

rous in either branch, and characteristic. The dorsal division bears tolerably straight

bristles, with an unusually prolonged smooth tip (PI. LXXI. fig. 5, and again more

highly magnified in fig. 6). The ventral series (PI. LXXI. fig. 7) have also a very long

smooth termination, and a comparatively short region with spines. The bristle repre-

sented has intermediate or average characters. This form comes nearest the Eunoa
scabra, Girst. {E. cerstedi, Mgrn.), but it differs in the more pointed anterior lobes of the

head, the much larger size of the eyes (which are considerable in E. cerstedi), in the

smoothness of the cirri and palpi, in the greater length of the ventral cirri, and, lastly,

in the characteristic structure of the bristles, which have a much longer smooth portion

at the tip. A single loose scale with a series of minute, pointed papillse in the usual

positions, a few large conical processes, and a few cilia occurred in the bottle ; but its

ownership is of course open to question. It is much softer and smoother than that of

E. cerstedi or E. nodosa.

Lagisca jeffeeysi, n. s. Dredged in the Expedition of 1869 in the tube of a Eunice

in 16.3 fathoms off the west coast of Ireland, and also in a free condition on the same

ground (muddy sand), and in 690 fathoms on the Channel slope in 1870. It is an

interesting species, which in superficial characters somewhat resembles Harmotho'e

imbricata, so that there is some excuse for collectors mistaking it. The same may be

said of i. raris])ina, Sars, which Dr. Malmgren saw in the bottles containing i7. imbricata

in the British Museum. It may be recognized externally by its more slender bristles

(both dorsal and ventral), and the greater delicacy and (under a lens) minutely spinous

nature of the scales, as well as the longer and more tapering dorsal cirri. There are

45 segments bearing bristles ; and the tail is not quite complete.

The head of this form somewhat resembles that of Harmotho'e imbricata ; but the eyes

are decidedly larger. The tentacle is longer and less dilated below the tip ; indeed the

specimens scarcely show any dilatation. The antennae are shorter ; but the palpi are

similar, having minute papillae. The tentacular cirri and tentacle are covered with very

long papillse, with a slight dilatation at the tip, and thus contrast with those of

Harmotho'e imbricata, irrespective of the presence of the enlargement in the latter below

the termination.

The scales appear to reach the number of 14 paii's. They are rounded in front,

somewhat reniform posteriorly, and throughout (in the spirit-preparations) of a uniform

greyish hue. Their surface is nearly smooth to the naked eye ; but under a lens the

whole is densely covered by a series of minute, pointed, slightly brownish spines, and

the free portion is profusely ciliated (PI. LXXI. fig. 8). The cilia are pellucid tapering

structures, terminating in a slightly dilated tip. A considerable part of the body pos-

teriorly is devoid of scales. The dorsal cirri extend beyond the tip of the bristles, and

are covered with long cilia similar to those on the scales. In both organs these are

3h2
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much longer and more numerous than in L. rarispina. The ventral cirri have a few

short cilia, and extend nearly to the tip of the fleshy portion of the foot.

The dorsal division of the foot has somewhat stout bristles (PI. LXXI. fig. 9), and the

tip has a tendency to follow the same form as in the ventral. This is observed in a

more highly magnified view in fig. 10, while another with a sharper tip is seen in

PI. LXXIII. fig. 17, and a third in PI. LXXIII. fig. 18, sketched from one of the short ar

(developing 1) forms toward the body-line of the dorsum, and having a slender process

at the tip. The ventral division commences superiorly with a series having very long

tips, the rows of spines being much finer and more dense than in Harmotho'e imhricata

—indeed, in this respect approaching Dasylepis asperrima. The peculiar shape of the

terminal portion is distinctive (PL LXXI. fig. 11, representing one of the longer, not

longest, forms). Some of those next the upper series also show a distinct process

beneath the tip (PI. LXXI. fig. 12). The tips diminish in length in the usual manner

toward the ventral surface, those at the lower edge showing no secondary process.

Malmgren's descriptions and figures demonstrate considerable diflTerences between his

forms (L. rarispina and L. propinqua) and the present. It is a fact of interest also in

connexion with the strictness necessary in all scientific drawings, that his artist has

overlooked the fundamental condition of such bristles, viz. to have alternate rows of

minute spines or spinous processes. None of the specimens exhibited the elongated

processes on the scales shown by Malmgren in L. rarispina, and, in some, few or none

of the bristles of the inferior branch showed the secondary process beneath the tip

—

characters which diverge both from the latter and L. propinqua.

Harmothoe imbricata, L., occurred in 60-160 fathoms six miles E. of Cape de Gatte.

In a specimen oi HarmotJioe Jloccosa, Sav., dredged ofi" the west coast of Ireland in 173

fathoms, some of the posterior ventral cirri had a few clavate papillas. Harmothoe anti-

lopes, M'Intosh, is not uncommon in both collections, being found with the latter in

(No. 6) 358 and (No. 11) 567 fathoms on the Channel slope, in the Atlantic, and

outside Gibraltar in 227 fathoms.

EvAENE IMPAE, Johnst. An example from 567 fathoms (Station No. 1, 1870) does

not show the large tubercles on the scales, and the cilia along the border of the latter

are unusually long. The characters in some respects (except the slenderness of the

ventral bristles) approach certain varieties of Ilarmotho'e imhricata. The scales, more-

over, have none of the ordinary brown touches, being pale greyish. The same variety

was procured in Station No. 6 (358 fathoms), and outside Gibraltar.

EvARNE JOHNSTONI ', n. s. Dredged at Station 3, 1870, in 690 fathoms in the Atlantic.

' In honour of tlie late Dr. George Johnston, of Berwiok-on-Tweed, who did much to bring the Annelida into

notice in this country.
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The species is roughly distingaished from U. impar by the deep brownish hue of the

dorsum, by the minute and rather indistinct eyes and the brownish purple proboscis, by

the structure of the tips of the ventral bristles and their greater delicacy, and by the

longer and more delicate dorsal bristles, which give the observer quite a different im-

pression, though somewhat difficult to describe in words.

The head has the same form as in E. impar, and is pale throughout, no pigment

occurring at the base of the tentacle. The eyes appear only as minute black points

;

two lie at the posterior border of the head, almost hidden by the collar ; two (of the

same minute size) are situated to the front and outside these, as in the ordinary species.

The tentacle is absent ; antennae pale and filiform
;
palpi pale with filiform tips

;

tentacular cirri absent. A single reniform scale occurred in the vessel. It had long

clavate papillae on the usual surface and border, thinly distributed. The dorsal

cirrus has a filiform tip without enlargement, and rather long clavate papillae, sparsely

distributed. The ventral cirrus has also a filiform tip, slightly enlarged (probably from

the spirit) at the end, and with short clavate papillae. It reaches considerably beyond

the base of the lowest bristles.

The dorsal branch of the foot bears bristles of a similar character to those of E. im-

par, but they are on the whole longer and more slender, with better-marked spinous

rows. The smooth portion at the tip, again, is decidedly shorter than in the common
species. The tip, moreover, shows a characteristic conformation in some cases, having

a slight mucro at the termination, then a shallow notch, and another elevation or faint

mucro a little above the first row of spikes. One of the stronger bristles is represented

in PI. LXXI. fig. 13. A long clear shaft projects beyond the fleshy part of the foot

before the rows of spikes appear; so that the bristles are comparatively long. The

tendency to differentiation of the tip is observed in fig. 14 (from another strong

bristle). The superior edge of the ventral series has a few with tips so attenuate

that it is difficult to make out their structure ; the bifid condition, however, ap-

pears to be present. The next lower series have much longer and stronger tips;

and though the extremity is extremely delicate and translucent, the bifid condition is

apparent. The terminal hook is short, and very slightly curved; and the secondary

process is rather short and broad, and passes far up. The rows of spines are distant and

well marked. The tips of the succeeding (lower) bristles become broader and shorter ; but

the character of the termination remains the same. All are very translucent and deli-

cate. Toward the inferior edge the tip is simple, only a faintly developed hook being

present. One of the elongated forms near the dorsal edge of the fascicle is shown in

PI. LXXI. fig. 15. The arrangement of the spines and the short bifid tip are character-

istic. Fig. 16 represents a bristle from the middle of the foot; it is exceedingly trans-

lucent and very faintly serrated. A more highly magnified tip, corresponding to each

kind, is given in fig. 17 (corresponding to fig. 15) and in fig. 18 (corresponding to fig. 16).

It is curious that in both examples of the species the proboscis is extruded. From
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an examination of many preparations of E. impar this would not seem to occur fre-

quently ; and it is possible the same cause acts here as in the case of the deep-sea fishes,

which are drawn up with eyes and intestine projecting.

Heemadion assimilb, M'I., was dredged in IGO fathoms east of Cape de Gatte (six

miles from shore) in 1870.

Antinoe finmaechica, Mgrn. In his ' Annulata Polychseta' Dr. Malmgren mentions

'

(in two lines) a species of this name having thirty-five segments, the elytra scarcely if

at all ciliated, and stouter and shorter bristles than in A. sard. A small translucent

specimen which was dredged off the west coast of Ireland (Donegal) in 20 and 420

fathoms, in the Expedition of 1869, seems to agree with all that is published about the

above-mentioned species.

On contrasting it with A. sarsi of the same size, the head is found to be similar ; but

the eyes seem slightly larger. The slender cirri with filiform tips are furnished with

long and conspicuous clavate papillae, the latter often showing a fine terminal ciliary

process. The soft pellucid scales have short and sparsely distributed clavate papilla?

along the outer and posterior borders ; but the general surface has only a few sparse sub-

acute papillae, occasionally with the summits curiously truncated. Most of the papillee

show the fine palpocils at the tip.

The dorsal bristles are translucent, sharply tapered from the commencement of the

spinous portion to the tip, so as to give them a peculiar character. Those next

the ventral series (in the ordinary position under the microscope) are nearly straight

(PI. LXXII. fig. 1), while a thicker and more curved group occupy the inner edge

(PI. LXXII. fig. 2). Contrasted with the bristles from a specimen of A. sarsi they are

on the whole much longer, less curved, more acutely tapered at the tip, and with more

closely arranged spinous rows. The ventral bristles, again, are decidedly stouter than in

A. sarsi, and the character of the tip difiTers. Superiorly, instead of those with capillary

tips, are bristles with a very long and delicate portion of appreciable breadth, distinctly

spined, and ending in a slightly curved point. The spinous rows continue nearly to

the latter. The tips gradually diminish in length toward the inferior edge, and the

spinous rows are closer. Some show a tendency to have long filaments at the tip as in

A. mollis ; but the feature is indistinct.

Antinoe mollis, M. Sars. In an excellent brochure published lately by Prof. G. O.

Sars ^, from the materials left by his distinguished father, this form is described as

Lmnilla mollis. It seems to me, however, to be linked in a very close manner to the

foregoing. Two fragments were procured in 257 fathoms in the Atlantic in 1870.

' Page 13.

^ ' Bidrag til Kundskaben om Christianiafjordens Fauna/ 1873, p. 7, pi. xiv.
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The head is at once distinguished from the previous form by the large size of the

eyes, both anterior and posterior. The palpi have minute papillee. The scales are fur-

nished with the same sparsely distributed clavate papillae, but differ in having a close

array of short acicular spines (which are much more numerous than represented by Prof.

Sars) scattered over the surface. The ventral cirri have short clavate papillae.

The dorsal bristles are slightly yellowish, and, though as conspicuous in size as those

of A. jinmarcliica, are much less acutely tapered at the tip, and have closer rows of

spines. The contour and curves also diverge. The superior ventral bristles have

slightly shorter tips than in A. finmarcMca; and the rows of spines are not so distinctly

separated. The tip is similar, viz. slightly hooked ; but the spines become so elongated

toward the tip that they stand out on each side like a series of filaments (PL LXXII.
fig, 3, and the same bristle more highly magnified in fig. 4, the specimen being from

the middle of the foot).

Phtllantinoe mollis, n. s. Dredged in 539 fathoms in the Atlantic, 1870. The

fragmentary specimen measured about f inch. There are about forty segments besides

head and tail. The whole body is soft and delicate ; and very few bristles were found

in any of the feet. The dorsum has a brownish colour throughout; and the pigment

posteriorly is somewhat regularly disposed in the segments. The body is character-

istically elongated, and tapers much posteriorly. The head diflers from most of its

allies in the very large size and situation of the eyes. The posterior pair lie quite at

the posterior border; the anterior, which are about twice as large as the former, occupy

the lateral region of the cephalic prominence. The pairs are comparatively close to

each other, and appear to have lenses. The median fissure for the tentacle is deeply

marked, and almost splits the head into halves. No scales were present.

The structure of the feet could not be fully made out from the condition of the spe-

cimen ; but they seem to differ considerably from the ordinary types. Anteriorly the

dorsal division is much elevated in many as a soft process, probably for the attach-

ment of the scale ; while the ventral branch posteriorly projects as a long soft lobule.

The dorsal bristles (PI. LXXII. fig. 5) are short and stout, very translucent, considerably

curved, and with prominent rows of spines. The specimen figured is one of the largest

and least curved. There is a smooth portion at the tip. The ventral bristles (PI. LXXII.

fig. 6) are extremely slender and translucent, both as regards shaft and tip. The latter

is long and tapered, and ends in a slender point, which in some is slightly bent. The

spinous rows have the usual arrangement, and disappear before reaching the extremity.

There is no form which appears to resemble this species.

Lepidasthenia blainvillii, And. & Ed. Dredged in 45 fathoms, eight miles oft'

Cape Sagres, in 1870. An elongated form with distinct characters. The colours have,

for the most part^ disappeared ; but the dorsum is still somewhat brownish along the
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median line, and the outer part of the scales is tinted of a pale brownish hue. The

bristle-bearing segments amount to eighty-seven ; and the feet are deeply cut. The body

tapers from head to tail and terminates in the anus, on each side of which there is a short

cirrus. The head is small, and covered by the first pair of scales. Eyes four, somewhat

indistinct ; two placed near the posterior border, and two (which are wider apart than the

former) in front of the prominent lateral region. Tentacle absent ; but the base is of a

dusky brown hue, thus causing the somewhat elevated divisions of the head next it to

appear in relief. Antennae smooth. Palpi absent. Tentacular cirri long, filiform, and

smooth. There is no trace of enlargement below the tips of any of these processes.

The scales are almost all detached, so that it is difficult to determine them exactly

;

but they appear to number about thirty pairs, the first occurring on the second segment

and the last reaching the anal papilla ; they are pellucid, smooth, iridescent, brownish

organs, and under a high power are minutely granular, like the scales of certain fossil

fishes. In the pigment-region, moreover, pentagonal or hexagonal spaces are formed

with a clear point in the centre of each. A few clavate papillae occur at intervals on

the posterior surface and edge. From the surface of attachment various finely branched

nerves (1) proceed to the circumference. The first pair seemed to be large ; but several

loose scales exceeded them, so that a regular diminution from head to tail may not

hold.

Each foot, when viewed from the dorsum, is bifid, having a long pointed papilla in

front, and one less acute posteriorly. The same appearance is noticed from the ventral

surface, the bristles emerging between the papillae. The dorsal cirrus arises near the

base superiorly, and is a smooth tapering process extending to the tip of the bristles.

The inferior cirrus springs about the middle of the foot, reaches a little beyond the

angle of the fork, is filiform, tapering, and smooth. Between this and the process at the

base of the foot there is a line of clavate papillae. Viewed laterally the foot is pointed from

below upward, a slight curve only existing at the dorsal edge ; the tip seems to be fur-

nished with whitish pigment along the border of the papillae. Tlie dorsal division is repre-

sented only by a spine, the blunt point of which projects as a prominent process covered

with cutaneous tissues to the exterior of the dorsal cirrus. The ventral branch has a

vertical series of dull yellowish bristles projecting between the pointed papillae of the

feet. The superior group (PI. LXXII. fig. 7) have long tapering tips ending in a slight

mucro or thickening of the point. The portion beneath is scaly rather than spinous, from

a series of sheath-like processes, which, in the position of the specimen figured, are seen

somewhat on their edge ; they form the usual alternate double rows ; and their arrange-

ment often gives the bristle the aspect of a diminishing rod with a spiral band. The
inferior series, often separated by an interval, commences with bristles having the type

of the former, but with shorter tips, terminated by a slightly curved hook; and the

bifid nature soon becomes developed in the others (PI. LXXII. fig. 8). The large

scale-like processes stand out prominently ; but it is difficult to represent these satisf'ac-
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torily, as every change of position alters the appearances. The tips become shorter

at the ventral edge ; but the terminal hook and secondary process remain.

The specimen afforded a site for a swarm of Loxosomce, which occurred on the feet

and dorsum beneath the scales. MM. Audouin and M.-Edwards mention that Blain-

ville^ figures a Polynoe scolopendrina which differs quite from that form in having scales

extending to the posterior extremity of the body ; they therefore term the form P.

blainvillii. In all probability the P. elegans of Prof. Grube^ refers to the same species.

Lepidasthenia longissima, Blainville. Dredged in 45 fathoms off Cape Sagres, 1870.

The specimen is imperfect, consisting only of the anterior region. In external appear-

ance it is distinguished from the preceding by the somewhat large head, the small though

better-defined eyes, and the shorter bristles. The head has two tumid lobes on each

side. Eyes small ; the posterior pair are placed some distance in front of the posterior

border ; the anterior pair are further apart, and occupy the front of the lateral emi-

nence. Tentacles and palpi absent. Tentacular cirri similar to those in L. Mainvillii

;

the cephalic processes appear to be somewhat larger. The dorsum is brownish in

front in the median line, the pigment being transversely barred some distance behind

the head. The scales appeared to be similar to those in the former species ; but all

had been injured before preservation. The same sparsely distributed clavate cilia are

present.

The feet are similar to those of L. blainvillii, having, when viewed from either sur-

face, bifid extremities and intermediate bristles. The dorsal cirrus, however, is longer,

and arises from a point nearer the extremity of the foot. The ventral cirrus is somewliat

larger at the base than in the former species ; and the row of clavate papillae running

from the cirrus to the inner ventral process is more distinct. The dorsal branch is re-

presented, as in the former, only by a single spine covered by the cutaneous tissues, the

whole forming a conical papilla. The ventral division of the foot has a series of bristles

with simple tapering tips and scale-like rows, the spinous region being much shorter

than in the former species, as observed in PI. LXXII. fig. 9, which represents one of the

superior bristles. Toward the ventral border the tips become still shorter (PI. LXXII.

fig. 10), with a slight hook at the extremity, and the spines are continued almost to the

latter. When the bristle is seen from the front or the back it is shaped like a feather,

since the tip is not so attenuate as in the superior series. In the figure the bristle is

slightly turned round, so as to show the rapid diminution above the commencement of

the spinous rows. At the ventral edge of the series a few have the shape represented

in PI. LXXII. fig. 11.

' Diet, des Sc. Nat. art. Vers, p. 459, pi. x. f. 2.

° Aetin. Echin. u. Wiirmer des Adriat. u. Mittelmeers, 1840, p. 85.
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Blainville's figure of Eumolpe scolopendrina^ represents an elongated form with much

smaller scales than the foregoing Lepidasthenia hlainvillii ; and the dorsal division of the

foot (in fig. 2«, op. cit.) has a tuft of short hairs, and a dorsal cirrus with a dilated

extremity. The ventral bristles are in two tufts—an upper small and an inferior large

group. The scales proceed to the end of the body. The feet are similar in shape and

longer than those of the next species. His Eumolpe longissima^, from the shores of

Genoa, is a form with a narrower and much longer body, with eighteen pairs of very

small scales at the margins of the body, and with the tips of the tentacular cirri and

tentacle enlarged at the extremity. The superior lobe of the foot has a tuft of fine

bristles ; and the dorsal cirri are enlarged near the tip. Though I would not trust much

to figures alone in such a case, there are certain close resemblances and mutual relations

between Blainville's and the ' Porcupine ' specimens. The feet in both are similarly

pointed from below upward; the bristles of the latter species (E. longissima) are

shorter than those of the former ; and the relations of the dorsal cirri, the ventral

cu'ri, and the size of the feet are the same. Blainville's artist may have represented

the forms with developing scales ; and the bulbous condition of the dorsal cirri may

likewise have been exaggerated. The Polynoe malleata, P. tuta, and P. vittata, Grube^,

are species having elongated bodies with numerous scales, but they do not seem to ap-

proach the foregoing forms.

ACOETID^.

Panthalis (ERSTedi, Kinberg. In an example dredged in 477 fathoms outside the

Strait of Gibraltar the second or strong series of bristles had a deep brownish or amber

colour ; and rows of spines occurred on the posterior edge of the bristle, where in the

ordinaiy form none appear.

EuPANTHALis KiNBEKGi, n. s. Fouud by Dr. Carpenter at a depth of 92 fathoms on

Adventure bank in 1870.

The species is about 1^ in. long, and somewhat resembles Eupompe, differing, however,

from any example of the Acoetidse described by Kinberg in having sessile eyes. The

head is rounded, as in the Polynoidas, with two large eyes furnished with " lenses " on

the lateral prominences in front, and two smaller a little behind. There is no tentacle

in the specimen ; but on each side of the median groove is a filiform or slightly subulate

' Atlas, Diet, des So. Nat. pi. x. f. 2 ife 2a. The reference in the text (vol. Ivii. p. 459) simply is, I'E. scolo-

pendrine=.£^. scolopendrina, Sav. he. cit. p. 25, no. 6, &c.

= Vers, vol. Ivii. p. 459 ; Atlas, pi. x. f. 3 & 3a.

' Archiv fiir Naturges. 1856, p. 81.
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antenna. The tentacular cirri are larger than the latter, and arise from the ordinary basal

process. There is a little brownish pigment on the head. The proboscis is extruded,

and has the usual papillae at the tip, besides two superior and two inferior brownish

fangs and about four short blunt teeth on each side. The dorsal ciiTus is a short,

almost conical, process, with an enlarged base and tapering tip. The ventral is longer

and more slender, but does not reach the extremity of the fleshy part of the foot.

There is the usual soft process between the dorsal cirrus and the tip of the foot.

The uniramous foot bears superiorly curved subulate bristles finely serrated from

base to apex, and more slender than those represented in PI. LXXII. fig. 14 (from the

ventral edge of the foot) ; others are more delicate, the tip beyond the enlarged base

having widely distant and opposite setae (PL LXXII. fig. 12, one of the smaller ex-

amples). The stout bristles (fig. 13) have a long terminal serrate whip, and the shaft

at the base of the latter has a blunt hook and a brush of setae. A tuft of bristles,

similar in structure to the superior series, occurs at the ventral edge (fig. 14, and a

lateral Adew in fig. 15) ; but there are none with the widely distant setse on the terminal

portion. The most remarkable feature is the entire absence of the "brush-like" bristles

so characteristic of Pantlialis osrstedi, Kbg.

Such scales as remained presented a peculiar funnel-shaped aspect, the anterior half

being pale, the posterior madder-brown, deepest on the under surface. Microscopically

they had a reticulated appearance, from the pentagonal or hexagonal arrangement on

the posterior half ; the aspect, indeed, resembled a section of cork. The surface was

also studded with minute papillae and brownish granules.

SIGALIONID^.

Sthenelais atlantica, n. s. • Dredged in 305 fathoms, at Station 2, 1870.

A portion of the anterior region of the body only is present. The head is furnished

with four distinct eyes, observable from the dorsum and situated at the base of the

tentacle, close together on each side. The scales are somewhat rounded or ovoid in

front, reniform posteriorly, covered with sparsely distributed but distinct papillae, and

having throughout the greater extent of the margin a fringe of short clavate papilla,

longest exteriorly. The papillae are decidedly longer and more slender, as well as

more numerous, than in S. zetlandica ; and palpocils occur frequently on the summit

(PL LXXII. fig. 16).

The superior division of the foot bears finer bristles, with more delicate serrations,

i:hmi.m S. zetlandica; but the papillae have similar dimensions. The inferior branch

possesses similar papillae with warts or secondary processes at the tip : the lobes of this

division are not boldly marked. The superior ventral bristles (PL LXXII. fig. 17) have

3 i2
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about six rows of spines at the upper part of the shaft ; and the terminal division has

three or four segments, the basal (in the case of those possessing four) being about as

long as the three distal ; the tips are slender and bifid. The next lower series are

stouter, with about four distinct spinous rows on the upper part of the shaft, and a

terminal division of one or two segments, the tip resembling the beak of an eagle.

The inferior series are slender, with about two rows of spines at the upper part of the

shaft, and a terminal region of two or four divisions, with a delicately bifid tip. There

appear to be some minute warts along the inferior margin of the foot. The ventral

cirrus is slender and rather short, scarcely reaching the tip of the foot.

Sthenelais limicola, Ehlers, occurred in 30-370 fathoms ofi" the Irish coast in 1869,

and an eyeless variety in 420 fathoms in the same region.

Sthenelais jeffreysi, n. s. Dredged in 165 fathoms off the west coast of Ireland

(Station 9) in 1869.

The specimen is about 1^ inch long, and apparently eyeless (in spirit). The scales

are furnished with a limited number of papillae, which greatly exceed those of S. boa

in length, though they are much less numerous. The surface of the scale is compara-

tively smooth ; and the organs are delicate, translucent, and somewhat reniform in out-

line. The number of papillae on the truncated exterior border is about ten (PL LXXII.
fig. 18); and the contrast with those of S. boa is evident by glancing at a fragment of

a scale from the latter similarly magnified (fig. 19). In the latter figure the edge of

the scale has been doubled, so as to show (somewhat out of focus) the smaller papillae

on the surface. Very large examples of S. boa from Herm have the same relations be-

tween the various papillae of the scales.

The superior division of the foot bears about three papillae at its tip, and a series

of the usual slender bristles, most delicately serrated, with fine and rather closely set

rows of spines. The inferior branch has one or two papillae at the tip of the central

part, and one on each of the lobes above and below. The superior series of bristles

have four rows of spines at the end of the shaft, and a most delicate tapering terminal

process, finely pointed (PI. LXXIII. fig. 1, which shows a bristle somewhat compressed

by others). From the neighbourhood of the inferior lobule are some with shorter tips,

and a claw with a flat secondary process filling up the concavity. There are apparently

two or three segments in the terminal process of the latter bristles, a basal about half

the total length (when there are two segments), and one or two shorter beyond (PI.

LXXIII. fig. 2). The most inferior are delicate bristles with a long terminal process

of six or seven segments, and a very minute claw at the tip, the secondary process

again filling up the hollow (fig. 3). Ventrally there are thus three series:—(1) the

strong superior, with tapering filiform tips
; (2) the short bifid forms ; and (3) the
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inferior, with long delicate bifid tips. All are very delicate and translucent, and

the basal region of the terminal process is often wrinkled. The appearance of the

bristles varies (as usual) with their position. The ventral cirrus extends nearly as far as

the tip of the fleshy part of the foot.

EusTHENELAis HIBEKNICA, n. s. Dredged in 106 fathoms in 1862, on Station 8, off'

the west coast of Ireland, and in 45 fathoms off' Cape Sagres in 1870.

The form is allied to Leanira, but distinguished by having the inferior group of the

ventral bristles bifid.

The head is eyeless in the spirit-preparations. Tentacle rather longer than the ten-

tacular cirri, and with two minute processes at the base. Pal^ii of the usual elongated

form, with a scoop-like sheath at the base ; the peduncle of the tentacular cirrus bears

four processes besides the bristles. The tentacular cirrus proper is external (dorsally),

and somewhat less than the tentacle. A smaller process lies within, its filiform

tip being shorter than the former. Beneath are two processes—an inner, short

and somewhat blunt, with the tip extending a little beyond the peduncle, and

another slender subulate process nearly half the length of the tentacular cutus.

The long slender bristles are directed forward and inward. All the scales are

absent.

The dorsal lobe of the foot has long papillae at the tip, and finely serrated bristles, of

the usual character (a series more distinctly, another more minutely spinous) ; the inferior

division carries also long papillae, slightly diminished at the tip. The superior ventral

bristles have rather slender shafts, and the distal ends are furnished with from six to nine

whorls of spikes. The tips are long jointed processes ending in a capillary termination

—

resembling those of Sthenelais or Sigalion rather than Leanira, since the necklace-like

canaliculi are absent (PI. LXXIII. fig. 4, the figure representing one of those next the

superior lobe of the foot) ; the serratures on the tip of the shaft are more numerous in

this kind, but the jointed extremities are much shorter. The segmentation of the tip is

faint and widely distant. The basal segment is fully one third the length of the process.

In the stouter bristles below, the ends of the shafts are smooth, and the divisions of

the terminal process shorter. The slender group at the ventral border have a slightly

enlarged tip, obscurely bifid (PL LXXIII. fig. 5). The character of these bristles also

leans to the two forms previously mentioned, and not to Leanira. A few of the inferior

group of ventral bristles present one or two spines at the end of the shaft. The dorsal

cirrus (branchia 1) is short anteriorly, but gradually increases in length till about the

middle of the body. There is a single large ciliated pad on the dorsal edge of the foot,

and about three smaller pads in the curve below the cirrus. The ventral cirrus is long

and subulate, reaching almost to the tip of the foot ; as usual, it is longest on the first

foot.
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SiGALiON MATHiLDiE, Aud. & Ed. A fragmentary specimen dredged in 7 to 51 fathoms

(No. 50) along the shore of the Algerine coast, between Capes Falcon and Tenez, in

1870.

Leaniea hysteicis, Ehlers '. Simultaneously with the diagnosis of this and certain

other Annelids of the ' Porcupine ' Expedition, published by Dr. Ehlers in the ' Annals

and Magazine of Natural History ' for April 1874, I had mentioned the same form

(pp. 2G8, 269) under the title of L. Icevis ; Dr. Ehlers's name, however, may with pro-

priety be adopted. My examples were dredged in 808 fathoms off the south-west coast

of Ireland (Station 2) in 1869, on a bottom of soft thick mud. The same station is

amongst those mentioned by Dr. Ehlers.

It is a comparatively small species, none measuring more than an inch in length.

The head is slightly dusky from the presence of pigment along the anterior border.

The tentacle is remarkably short and small, being shaped like the handle of an awl

—

narrow at the base, dilated in the middle, and tapering to a blunt point at the tip. The

palpi spring close' together on each side inferiorly, and have throughout a perfectly

smooth investment ; they are long and tapering ; each has at its base, towards the inner

side and ventral surface, the usual scoop-shaped lamella. Immediately above the palpus

on each side is a peduncle bearing three processes, viz. :—superiorly a tentacular cirrus

about a fifth the length of the palpus ; inferiorly a minute organ of the same nature,

extending only a short way beyond the peduncle ; and an awl-handle-shaped minute

process attached to the base of the peduncle superiorly. The latter is similar in form

to the median tentacle, near which it is placed. Inferiorly the oral aperture has pro-

minent rugose lips, with a blunt papilla on each side of the median fissure in front.

No eyes are visible in the spirit-preparations ; and none showed traces of the bristles

usually present in allied forms on the peduncle of the tentacular cirri. Only a single

scale remained attached to a specimen. It is rounded, translucent, and perfectly smooth

in outline and surface.

The first foot is directed forward, its dorsal di\'ision being represented by a supe-

rior rounded papilla, which bears about a dozen digit-like processes and a series of fine

hair-like bristles (PI. LXXIII. fig. 6), minutely or in others more distinctly and spirally

spinous. The inferior lobe has characteristic spirally marked bristles with tapering

extremities (PI. LXXIII. fig. 7, one of the superior forms), those near the spine being

stoutest, while of the others the superior, as usual, are stronger than the inferior. The

distal margin of the shaft of these bristles has blunt projections or spines analogous to

those in Phyllodoce and others. The inferior lobe has also a papilla superiorly and

' Ann. Nat. Hist. ser. 4, vol. xiii. p. 292, April 1874. The specimens examined by Dr. Ehlers were in all

probability those given by Dr. Carpenter and Prof. WyvUle Thomaon to the lamented Prof. B. Claparede, aud

procured in 1869 at a greater depth than 500 fathoms.
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inferiorly, each being larger than those on the dorsal lobe. The inferior cirrus is stout,

and reaches nearly to the tip of the fleshy part of the foot.

The superior division of the foot gradually increases in size from before back-

ward, until it projects about as far as the inferior; and the bristles also become
stronger and longer, a few smooth hairs appearing in each bundle. The digit-like

papillse, however, diminish in number; and, as a rule, there are only two in each

division of the foot in the middle of the body, those of the inferior lobe being the

larger. Posteriorly the superior division has three of the papillse above the bristle-

bundle, the inferior frequently only a single large pedunculated clavate process. The
ventral cirrus is also reduced in size. The inferior bristles of the ventral tuft in the

same region have a more distinct enlargement at the distal end of the shaft (PI. LXXIII.
fig. 8). Anteriorly there is no branchial process ; and it is only at the twenty-fourth

foot that a minute one appears, which gradually elongates as we proceed backward,

so as to extend outward as far as the tip of the foot.

The bristles are rather shorter and proportionally stouter than in Leanira ylileni;

there is no ciliated pad on the dorsal edge of the foot ; and the papillse of the latter do

not show the disparity in size characteristic of Leanira ylileni. The ventral cirrus is

also shorter, and in the preparations shows no process at the base. It diverges much
from Leanira tetragona in regard to the tentacle, bristles, and other parts.

At the anterior end of a fragmentary specimen is apparently a crustacean parasite

immersed in the dorsal muscles.

Leanira yhleni, Malmgren \ Dredged in 81 fathoms oflP Cape Finisterre (Station 10),

and in 45 fathoms off Cape Sagres, in 1870. It is a form of some size ; but none of the

specimens are complete. The largest fragment measures about 2 inches.

The head has a little dark pigment in front, on each side of the base of the tentacle.

The latter is scarcely as long as the tentacular cirrus, and more slender ; at its base

are two short lamelliform processes. A pair of eyes of small size lie on each side of

the tentacle, and a larger anterior pair in the sulcus beneath. Two elongated taper-

ing palpi spring from the inferior surface, - with the usual scoop-like lamellae at the

base. The tentacular cirrus is about one fourth the length of the palpus. A filiform

process arises on the inner side below the peduncle of the tentacular cirrus, and extends

some distance beyond it. There are also several elongated papillae, one of which ex-

tends beyond the peduncle. From the basal part below the latter a series of very fine

bristles pass forward—very minute traces of spines being present along the edge of the

majority, while others, at the outer border of the tufts, show more evident spikes. The

bristles form two tufts; and there is a spine between them. All the tentacular processes

of the head are quite smooth.

The first foot has a very short superior lobe, with about a dozen long papillse and

the usual bristles. The inferior division is also short, with many papillse and the pecu-
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liar tapering bristles. The ventral cirrus is large, but does not quite reach the tip of

the fleshy part of the foot. After the divisions of the feet become more distinctly

marked, one of the papillse in each becomes larger, that on the inferior lobe especially

showing cellular loculi ; posteriorly the papillee are not thus differentiated. The supe-

rior fascicle has many whorled bristles with large spines, as well as the more
finely serrated kinds. All the bristles of the inferior lobe have the canaliculated ter-

minal process, tapering to a fine point (PI. LXXIII. fig. 9). There is a semilunar pro-

cess on the superior border of the foot ; but no cilia are present. The branchial process

begins about the sixth or seventh segment, and soon increases in size, reaching the

tip of the foot about the twentieth segment. Certain whitish specks (parasitic?) appear

in many of the branchiae, and also in the skin of the ventral surface. The ventral cirrus

has a process like a diverticulum at its base anteriorly ; but such is not noticeable pos-

teriorly. The scales are perfectly smooth round the margin, minutely granular under

the microscope, and are tinged with light-brownish pigment. In small specimens curious

nucleated anastomosing nerve-fibres are very conspicuous.

I doubtfully refer this form to the Leanira yhleni, Malmgren, who, unfortunately,

says nothing more than that the scales are smooth, and that there are four eyes—two

larger directed forward at the base of the antennae, and two smaller superiorly in the

middle of the head, the other parts resembling those of L. tetragona.

PsAMMOLTCB HEEMINI^, Aud. & Ed.l' Dredged in 35 fathoms in Tangier Bay, and

more abundantly in Station 50, in 7-51 fathoms off the Algerine coast, on a bottom of

mud and muddy sand, in 1870.

A large and boldly marked form, though all the specimens are incomplete. The
largest reaches 1\ inch in length, and is about -^ inch broad. The dorsum is barred ante-

riorly with brown or black bands from the scales, then assumes a uniform dai'k brown

or blackish brown, the scales especially being black with a lighter margin from the

cilia. The under surface is pale or mottled in front for a short distance, then blackish

or brownish. The bristles form a pale margin dorsally and ventrally.

The head is entirely concealed by the first pair of scales ; and on their removal it is

still overlapped by two large fleshy processes bearing their surfaces of attachment, and

having a prominent papilla between them. The head, indeed, which extends behind these

fleshy processes, is small and somewhat ovoid, with the anterior part produced into the

enlarged base of the tentacle. A comparatively small eye is situated at the anterior

border a little exterior to the base of the tentacle on each side, and another, somewhat

larger, quite in the front of the head and below the former, so that it is scarcely visible

from the dorsum. The tentacle arises by a broad and somewhat lozenge-shaped base,

which gradually contracts into a prismatic process that reaches as far as the tip of the

peduncles of the tentacular cirri. At this point the rounded filiform tip commences

;

' If this should prove to be a new form, the name P. carpenteri may appropriately be given to it.
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and it extends rather beyond the bristles of the region. The basal process of the ten-

tacle rests on the large peduncles of the tentacular cirri, each of which has its termina-

tion (superiorly) rounded, and bears a tuft of bristles above, and the tentacular cirrus

at its inferior surface, on a special peduncle. The bristles of this group are supported

by a spine (which has its point near the inferior margin of the special peduncle just

mentioned), and are for the most part stouter, especially in the neighbourhood of the

tentacular cirrus, than those of the next ser es. A considerable portion of the shaft is

bare, the distal end having whorls of distinctly separated spines, which, from the stout-

ness of the bristles, have a different appearance from the same parts in the succeeding

forms, and which appear to typify the jointed kind of the next segment. A dense

tuft of very fine bristles springs from a projection near the base of the peduncle ; and

beneath is another tentacular process, about a third shorter than the foregoing. The

bristles have very slender tapering shafts with long whorled spikes. The palpi are

fully twice the length of the tentacle, arise immediately below the peduncles of the

tentacular cirri, are shorter than in Leanira, and quite smooth. At the inner edge of

the base of each is a short curved lamella.

The first pair of scales are distinguished from all the others by their colour, shape,

and coverings, and they form a sort of prow to the anterior part of the animal ; they

are irregularly rounded, with two prominent frills separated by a deep groove in front.

The anterior margin of each frill is prolonged in the form of an ear-shaped process, the

inner being the longer; the latter projects forward and inward, so as to guard- the ten-

tacular processes and bristles of the head, and, with its fellow of the opposite side, to

constitute the prow formerly mentioned. The other process is dii-ected slightly out-

ward. The scale has a 'dense coating of grains of sand, which causes it to be of a

lighter hue than any of the succeeding organs. This scale therefore agrees with what M.

Claparede says of that of Lepidopleurus inclusus, viz. in being quite different from the

succeeding scales ; while the first pair in his Psammolyee scarcely differ from the others.

Nearly the whole of its margin is covered with a close series of short papillae—strongest

on the posterior and outer margin, but largest on the internal border. They are short

on the internal ear-shaped process in front, longer on the outer. The tips of the papillee

are somewhat blunt, and in the shorter ones occasionally globular, as at the posterior

border. To modifications of cutaneous processes the fragments of gravel and sand are

attached, the stalks being frequently wrinkled transversely, and generally of greater

diameter than the ordinary granular papillae. The second scale is irregularly reniform,

the larger portion being external and the hilum in front ; the anterior margin is smooth

from the outer angle to the inner and anterior edge of the hilum. On the inner con-

vexity of the scale some papillae exist, few and somewhat short at first, then longer and

more filiform at the inner margin of the scale. The latter has rather short granular

papillae as in the first scale (inner border), intermingled with more slender and much

longer forms ; the posterior border is furnished with both kinds, and also has very

VOL. IX.—PAET VII. January, 1876. 3 k
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short papillae with globular heads, the distal margin being generally truncated. At the

anterior and outer angle of the scale a few very short and somewhat globular papillae

occur on the anterior edge. The outer border, again, is occupied by a series of emi-

nences, from each of which springs a series of long papillae (PI. LXXIII. fig. 10, the

figure showing the first four papillae), the short clavate warts of the anterior border

being also continued in the intermediate space and over the surface. The first eminence

(to the left in the figure) occupies the anterior angle, and has four long papillae ; the

others follow, to the number of nine or ten, the last merging into the ordinary ciliated

posterior border. The eminences vary in size ; and the papillae thereon range from one

to ten in number. Moreover the latter are considerably larger than the ordinary pa-

pillae on the scale ; and a process (nerve or vessel) passes from the scale into the centre

of each. The dorsal sm-face of the scale has many dark grains ; and minute specks also

occur on the cilia. The third scale has its anterior and outer angle more produced,

thus extending the outer border, which has thirteen or fourteen eminences with papillae,

each increasing in size from before backward, though solitary papillae occur between

the eminences after the twelfth, thus by degrees linking them to the ciliated posterior

border.

The scales gradually become shorter and rounder (though still reniform), and the cilia

longer ; while the eminences on the external border are fewer though more prominent,

and with a larger number of papillae. In some specimens eight or ten of the anterior

scales are quite pale, covered with ordinary sand-particles, so that they are very rough,

the last, however, becoming gradually darker. The first three pairs meet in the middle

line of the dorsum ; the rest are widely separated. The anterior portion of the dorsum

is smooth ; but by-and-by the surface is rendered rough by sand-particles, which, again,

are frequently coated with black pigment. The under surface of the body varies in like

manner—in pale specimens of a sandy hue, in dark specimens blackish. It is smooth

in front, but thereafter covered with minute papiUae, which in the dark specimens are

black. A parasitic Loxosoma occurs on the scales.

The first foot (which is directed forward) bears dorsally two dense tufts of long delicate

hairs with an intermediate spine, each bristle being furnished with whorls of long spikes.

Ventrally is a series of stronger bristles with long tapering shafts, having whorls of spikes

and a slender smooth terminal piece tapering to a fine point (PI. LXXIII. fig. 11, one of

the superior ventral bristles). Towards the ventral edge of the foot the bristles become

much more slender, and, instead of having most of the shaft covered with whorls of spikes,

there are only ten or twelve at the distal end : a progressive decrease in this respect, indeed,

occurs from above downward. The bristles have the same long needle-like terminal

process. Just below the exit of the spine a long clavate process of the foot, like a

short cirrus, occurs. The ventral cirrus is long and subulate, with a peduncle at its

base. Both divisions of the foot are short ; and the superior is furnished with a thin

and broadly lanceolate lamella on its upper border, so that the lobe has a bifid appear-
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ance. The second foot shows the leaf-like lobe superiorly, and a similar tuft of

delicate bristles (stoutest inferiorly) with long spines. The inferior division has

superiorly three or four rather stout bristles, with the distal end of the shaft enlarged

and furnished with alternate rows of spines. The terminal process is comparatively

small and bifid (PI. LXXIII. fig. 12). Near the spine is a group of stronger bristles,

the upper with, and the lower (PI. LXXIII. fig. 13) without the spines on the shaft

(the terminal process is bifid, and also comparatively small) ; then follow some slender

forms with eight or ten spinous rows near the end of the shaft, and slender bifid tips

(PI. LXXIII. fig. 14), and others more slender than the first series, with spinous rows

on the tip of the shaft ; lastly, the dense inferior tuft with slender shafts spinous at the

distal end, and long tapering terminal processes minutely bifid. There are a few minute

bifid papillse on the superior and inferior edges of the lower lobe, and a tuft of long

filiform papillse (often loaded with blackish pigment) below the spine. The ventral

cirrus is of considerable size, long and tapering ; it extends nearly to the tip of the

bristles. There are some small papillse on its basal process. The third foot shows a

diminution in the length of the inferior bristles and their processes, and an increase in

their strength. One of the upper bristles of the inferior ventral (long-tipped) series is

represented in PL LXXIII. fig. 15, the bifid tip being scarcely noticeable. The dorsal

bristles are likewise shorter; and their arrangement is interesting; for they spread

all round in a fan-shaped manner, passing on the posterior aspect between the feet, so

that the tips appear on the ventral surface. The leaf-shaped lobe is in front, and is the

main cause of their disposal outward and backward. As we proceed posteriorly (e. g. in

the region of the tenth foot) the strength of the ventral bristles increases, their number

decreases, and their terminal processes become shorter. The filiform papillae are also

more numerous. The ventral cirrus presents a slight enlargement (in spirit) at its base,

and the tip is somewhat dilated. The dorsal tuft of bristles is similar to the others,

forming a kind of funnel open inferiorly, where the ventral lobe of the foot completes

it, the tip of the superior lobe occurring in the pit of the funnel. One of the bristles

from the upper part of the ventral series is represented in PI. LXXIII. fig. 16.

This form appears to diverge from every species hitherto mentioned ; but, owing to

the want of precision in the published descriptions and figures, there is reason for doubt.

In Psammolyce arenosa, Delle Chiaje, the four eyes are so closely arranged that they

appear as a single pair, and the pinnate processes on the scales cannot be confounded

with the tufted eminences of the present form ; M. Claparede, moreover, describes the

bristles of the first foot as of one kind. The Psammolyce herminiw. And. & Ed., as

originally described by the authors, and subsequently by M. de Quatrefages, has not

been furnished with eyes ; but they notice that the scales have their external and

posterior margin " valde fimbriata et cristata," or, as in the original account, supplied

with " petites cretes membraneuses :"
it shows very close resemblances. With such

indefinite materials for forming a judgment, I have decided to place the species under

3k2
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the name of Audouin and M. Edwards : those having the original and other closely

allied forms will easily discriminate. It is distinguished from Claparede's Lepido-

pleurus by the fact, amongst others, that the latter has no eyes, and every foot is sup-

plied with scales, whereas in this the scales are chiefly alternate. No other species of

Fsammolyce seems to approach it.

DESCRIPTION OF THE PLATES.

PLATE LXXI.

Fig. 1. Portion of branchial process of Euphrosyne lanceolata, n. s. Magnified 350

diameters.

Fig. 2. One of the radiating brittle dorsal bristles of CJdoeia fucata, De Quatrefages ]

Magn. 350 diam.

Fig. 3. Upper ventral bi-istle of the same species. Magn. 850 diam.

Fig. 4. Lower ventral bristle. Magn. 350 diam.

I'ig. 5. Dorsal bristle of Eunoa hispanica, n. s. Magn. 90 diam.

Fig. 6. Tip of the same. Magn. 210 diam.

Fig. 7. Ventral bristle of the same species (intermediate form). Magn. 210 diam.

Fig. 8. Edge of a scale oi Lagisca jeffreysi, n. s. Magn. 350 diam.

Fig. 9. Dorsal bristle of the same. Magn. 90 diam.

Fig. 10. The same bristle. Magn. 350. diam.

Fig. 11. One of the longer (not longest) ventral bristles. Magn. 210 diam.

Fig. 12. Tip of another ventral bristle, showing secondary process. Magn. 350 diam.

Fig. 13. One of the stronger dorsal bristles of Evarne Johnstoni, n. s. Magn. 350 diam.

Fig. 14. Tip of a dorsal bristle. Magn. 700 diam.

.
Fig. 15. Superior ventral bristle. Magn. 350 diam.

Fig. 16. A bristle from the middle of the ventral group. Magn. 350 diam.

Fig. 17. Tip of one of the superior ventral bristles. Magn. 700 diam.

Fig. 18. Tip of a bristle from the middle of the ventral series. Magn. 700 diam.

PLATE LXXIT.

Fig. 1. A nearly straight dorsal bristle of Antinoe fimnarckica, Mgrn. Magn. 210

diam.

Fig. 2. A stouter slightly curved bristle from the same group. Magn. 210 diam.
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Fig. 3. Ventral bristle of Antinoe mollis, M. Sars, from the middle of the foot. Magn.
210 diam.

Fig. 4. The same. Magn. 700 diam.

Fig. 5. Dorsal bristle of Phyllantinoe mollis, n. s. Magn. 350 diam.

Fig. 6. Ventral bristle of the same. Magn. 350 diam.

Fig. 7. Superior (ventral) bristle of Lepidastlienia hlainvillii, And. & Ed. Magn. 350
diam.

Fig. 8. One of the inferior series. Magn. 350 diam.

Fig. 9. Superior (ventral) bristle of Lejjidasthenia longissima, Blainville. Magn. 350
diam.

Fig. 10. One of the lower series. Magn. 350 diam.

Fig. 11. Bristle from the ventral edge of foot. Magn. 350 diam.

Fig. 12. Superior bristle oi Eupanthalis Jcinhergi. Magn. 350 diam.

Fig. 13. Strong bristle of the same form. Magn. 350 diam.

Fig. 14. Bristle from the ventral edge of the foot. Magn. 350 diam.

Fig. 15. One of the same, seen in profile. Magn. 350 diam.

Fig. 16. Edge of a scale of StJienelais atlantica, n. s. Magn. 350 diam.

Fig. 17. Superior ventral bristle of the same. Magn. 350 diam.

Fig. 18. Papillae on the edge of a scale of StJienelais jeffreysi, n. s. Magn. 350
diam.

Fig. 19. Papillse of the corresponding scale of Sthenelais boa, Johnst., from St.

Andrews. Magn. 350 diam.

PLATE LXXIII.

Fig. 1. Superior ventral bristle oi StJienelais jeffreysi. Magn. 350 diam.

Fig. 2. Bristle from the inferior lobule of the same species, showing two divisions in

the terminal process. Magn. 350 diam.

Fig. 3. Bristle from the ventral edge of the group. Magn. 350 diam.

Fig. 4. Superior ventral bristle of EustJienelais Jiibernica, n. s. Magn. 350 diam.

Fig. 5. One of the slender group of bristles at the ventral border of the foot. Magn.

350 diam.

Fig. 6. Dorsal bristle of Leanira Jiystricis, Ehlers. Magn. 350 diam.

Fig. 7. Ventral bristle (anterior) of the same. Magn. 350 diam.

Fig. 8. Ventral bristle from the posterior region. Magn. 350 diam.

Fig. 9. Bristle of the ventral lobe of Leanira yJileni, Mgrn. 1 Magn. 350 diam.

Fig. 10. Group of eminences bearing papillae, from the outer edge of the second scale

of Psammolyce Jierminice, Aud. & Ed. 1 Magn. 90 diam.
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¥ig. 11. Superior ventral bristle of the first foot of the same. Magn. 90 diam.

Fig. 12. Superior ventral bristle of the second foot. Magn. 210 diam.

Fig. 13. Smooth bristle near the spine in the same foot. Magn. 210 diam.

Fig. 14. One of the inferior group of the ventral division of the same foot. Magn.

210 diam.

Fig. 15. Superior ventral bristle from the tliird foot of the same specimen. Magn.

90 diam.

Fig. 16. One of the upper ventral bristles from the tenth foot of the same example.

Magn. 350 diam.

Fig. 17. Dorsal bristle oi Lafjiscajeffreysi, with a pointed tip. Magn. 210 diam.

Fig. 18. Dorsal bristle from near the body-line of the same form, with filiform or de

veloping tip. Magn. 350 diam.
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IX. On the Osteology of the llarsiqnaMa.—(Part V.) Fam. Poephaga, Genus Macropus.

By Professor Owen, C.B., F.B.S., F.Z.S., &c.

Eead June 2nd, 1874.

[Plates LXXIV.-LXXXIII.]

§ 1. Introduction.

XHE combination of the marsupial economy with herbivorous diet, and of unguiculate

fore paws having the requisite extent and variety of movements for the manipulation

of the pouch with a power of swift and extensive locomotion for attaining fresh

pastures and escaping enemies, results in one of the most singular modifications of the

ten-estrial mammalian form ; and one cannot be surprised that a passing glimpse of the

first Kangaroo by Banks and his fellow voyagers on their landing at Botany Bay left

the impression that they had seen hopping away from them some strange, large, new,

wingless bird.

In fact, the work of ordinary locomotion on land, in the poephagous Marsupials,

is transferred to and concentrated upon the hinder end and members, the fore limbs

being reserved, as in birds, for other functions. This involves modifications of the

whole frame, and especially of the proportions and structure of the caudal vertebrae and

pelvic limbs.

Pander and D'Alton, in their elegant work on the skeletons of the Mammalia', have

given in the Part devoted to the Marsupialia^ reduced views of the skeletons of

Macropus major, Shaw, and M. (Ilalmaturus) elegans, F. Cuvier, with full-sized

figures of those of Hypsijyrymnus miirimis, Illig., and of some species of Dideljjhys. In

the same Part the skull and atlas of Macropus major are figured of the natural size,

and a somewhat reduced view is given of the carpus and tarsus in that Kangaroo. A
front view of the pelvis of a young Kangaroo, in relation to its osteogeny, is given in

my article " Marsupialia " ^ and the bony palate, with the dentition and part of the

base of the skull of Macropus bennettii, is figured, of the natural size, in the first of

the present series of papers ". I may also refer to a sketch, by Pallas, of a skull of a

young Macropus major, and to a reduced figure of a section of the skull of the Thylacine

(No. 1905, Mus. of the Eoyal College of Surgeons, Catalogue of the Osteology, 4to,

' In oblong folio, 1821-31. " 'Die Skelete der Beutelthiere,' Bonn, 1828.

' Cyclopaedia of Anatomy, vol. iii. (1847) p. 284, fig. 110.

' Trans. Zool. Soc. vol. ii. (1838) p. 406, pi. 71. fig. 5.

VOL. IX.—PAET vin. March, 187Q. 3l
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1853, p. 349) in Prof. Flower's ' Introduction to the Osteology of the Mammalia,'

12mo, 1870, p. 209.

For the purpose of palseontological comparison, however, there is the same need of

illustrations of the osteology of existing species of Macropodidae as led to my submitting

to the Zoological Society those of the Phascolomyidse, which they have done me the

honour to publish in the eighth volume of their useful and valuable ' Transactions.'

To illustrate the characters of the bones in the larger Kangaroos, I have selected

those of a species of which I am not aware of any figures having been previously given,

viz. of the great Eufous Wallaroo (Macropus rufus, Desm. \ M. laniger, Gaimard - and

Gould, subsequently referred by the latter eminent explorer of the natural history of

Australia to his subgenus Osphranter^).

^ 2. The Skull.

I may premise that the skull in Kangaroos (Macropodidae, Ow. *) is characterized by

the great length of the diastema, or toothless tract, between the molars and incisors in

both jaws. A minute rudiment of a canine, or a minute depression where such

rudiments may have been lodged, is present in some small kinds of Kangaroo, but is

inconstant in them.

The skull (Plate LXXIV.) is long, through the extension of the facial or maxillary

part in front of the orbits (fig. 1, o) ; and these cavities, interposed between the facial

and cerebral part, are large ; they widely communicate, as in the rest of the order, with

the temporal fossse (ib. t).

The paroccipital (ib. figs. 1 & 4, 4) and masseteric (ib. 21, i) processes are produced

downwards—the former to an extreme degree, to which Phascolarctos, perhaps, affords

the nearest approach in the marsupial order.

A sagittal crest may be indicated in old males of some of the larger Kangaroos, but

is never elevated. The zygomatic arch is deep, with the malar (26) element, suspended

between the maxillary (21) and squamosal (27) piers. The malar contributes a small

but definite share (ib. fig. 3, 26x) to the outer part of the joint for the mandible, the

entire articular surface (27 x) being subquadi'ate, feebly convex transversely, partially

' ' Mammalogie,' Supplement, p. 541 (1822).

• Bulletin des Sciences par la Societe Philomatique (1823), p. 138.

' ' Mammals of Australia,' fol. part v.

* Not the Macropidse of J. E. Gray, nor the Macropodidae of Waterhouse. The former term, like the Didel-

phidse of De Blainville, is equivalent to the ordinal term " Marsupialia," see ' Catalogue of the Bones of Mam-

malia in the collection of the British Museum,' 8vo, 1862, pp. 119-140. The latter term includes the Potoroos

(Hypsiprj-mnidae) with the Kangaroos. The species, however, which have the dental formula i. j^^, c.
j,-^,

p. tl, m. ^, manifest, in the series of extinct with recent forms, so many generic modifications, that a name

for the canineless family of Poephaga is requisite.



PEOFESSOE OWEN ON MACEOPUS. 419

concave lengthwise, through the descent of a postglenoid process (ib. figs. 1, 5, pff), in-

ternal to which is a perforation.

The alisphenoid (ib. fig. 3, ir) sends down a process (ib. fig. 1, 6') abutting against

the paroccipital (4). The three compartments of the cranial cavity—epencephalic,

prosencephalic, and rhinencephalic—succeed each other lengthwise ' ; and the olfactory

cavity extends backward both above and beneath the rhinencephalic fossa. The "sella

turcica " is indicated by the entocarotid foramina ^, not by clinoid processes. The basi-

occipital (ib. fig. 3, 1 ) is hexagonal, the hind border emarginate, forming the lower

fourth of that of the foramen magnum (ib. fig. 4, 0) and contributing a very small part

to each condyle (g). The exoccipital (ib. fig. 4, 2) develops the rest of that joint-

surface (g), which is oblong-convex, with an upper or back portion bent at a right angle

to the rest of the convexity. In young Macropodidee the superoccipital (ib. fig. 4, 3)

contributes a small share to the upper border of the foramen, which extends thereto by

a fissure-like prolongation upward, between the then separate occipitals. These,

however, by subsequent growth contract the fissure, and in adults of some large species

obliterate it and complete the foramen by the exclusion of the superoccipital. There

are two or more precondyloid foramina (ib. fig. 3, p), anterior to which is the vagal

foramen (v), and next the larger single jugular notch (u), through which may be seen

the hind end of the petrosal (le) ; this notch is usually completed, as a foramen, by the

paroccipital process of the alisphenoid 6', anterior to which the fore part of the petrosal

is visible ; but in some the union with the exoccipital (ib. 2-6) does not take place,

and the whole extent of the basal part of the petrosal is seen ; the junction of the ali-

sphenoid (ib. fig. 1,6') with the paroccipital (ib. 4 ) is constant and extensive. A smooth

channel curves round the upper part of the condyle (ib. fig. 4, g) between it and the

base of the paroccipital (4). The superoccipital (ib. fig. 4, 3) is octagonal, the upper

and lower borders being the shortest ; the lateral ones next these above and below are

the longest ; the two outer sides are of intermediate extent. There are two rough

oblong depressions (ib. 3, x) near the upper lateral borders, for tendinous attachments.

Superiorly the superoccipital joins the interparietal (ib. fig. 2, 3), varying in shape and

composition; laterally it joins the parietal (7) and mastoid ( 8 ), and in some species

' The relative positions of the rhinencephalic, prosencephalic, and epencephalic compartments of the cranium

are the same in lissencephalous (see Osteol. Collection, Mus. Coll. Chir. Sections nos. 2165, 2292, 2337, 2391,

2407) as in lyencephalous Mammals ; the compartment for the rhinencephala (" olfactory ganglions " or

" hulbs " of anthropotomy), which compartment Prof. Flower terms " olfactory fossa," is as much in front of

the prosencephalic compartment or " cerebral fossa " in the Beaver and Agouti (no. 2051) as in the Wombat

or Kangaroo. " The ' olfactory chambers ' attain their maximum of development in some of the Porcupines

{Hystrix):" Flower, Osteol. of Mammalia, 12mo, p. 153. Here the author means the fossae appropriated to

the olfactory sense-organ. Those which lodge the divisions of the brain supplying the nerves of that organ, I

had termed, to avoid confusion, " rhinencephalic."

" Osteol. Catal. 4to, 18.53, p. 323, no. 1735 ; this character is common to the order, see Art. " Marsupialia,"

Cycl. of Anat. (1847), p. 274.

3l2
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also a small intervening bit of the squamosal (PI. LXXIV. fig. 4, 27) ; inferiorly it

unites by its longest borders with the exoccipitals (ib. 2,2') by straight sutures, slightly

descending as they converge to the foramen magnum (ib. 0), to which the shortest and

lowest border originally contributes.

The exoccipitals and their paroccipital productions unite laterally with the mastoids

(ib. 8), below which the paroccipitals receive the alisphenoid abutments (ib. fig. 1, 6').

The basioccipital unites by its postlateral borders with the exoccipitals, by its prelateral

borders with the petrosal and alisphenoids, with more or less interruption through

the intervening postlacerate fissures (ib. fig. 3, q), and by its fore border with the basi-

sphenoid. The contiguous or conjoined borders of these elements usually swell out so

as to produce same convexity at this part of the base of the skull.

The basisphenoid (ib. fig. 3, 5) loses breadth as it extends from the basioccipital

forward ; its sides are pierced or deeply grooved obliquely by the entocarotids which

have impressed the contiguous part of the basioccipital ; the entocarotid canal, com-

mencing at the fore part of the postlacerate fissure, is completed by the base of the

alisphenoid. The pair of canals converge upward and forward, and terminate within the

cranium at the hind part of the " sella," separated there by a bony tract not exceeding

the diameter of the arterial canal.

The basisphenoid is longer than the basioccipital ; it unites with the third cranial

centrum (9) beneath the vacuity common to the prelacerate and optic foramina.

The alisphenoid ( 6 ) forms a large outward swelling for the lodgment of the natiform

protuberance of the cerebrum, the pressure of which reduces the neurapophysial plate

to almost transparent thinness. Below the convexity as large a concavity is formed,

with an irregular surface, for the attachment of the pterygoid muscles, the cavity being

completed by the proper pterygoid bone (ib. fig. 3, 24). The base of the alisphenoid

a)'ticulates with the side of the basisphenoid, leaving a small hind part of that element

clear for the entry of the entocarotid, and as small a fore part for the exit of the optic

nerve. From tliis attachment it extends backward and forward, attaining an antero-

posterior extent equalling that of the parietal. The alisphenoid is pierced by the

" foramen ovale " {tr) opposite the fore end of the petrosal, and by the " foramen

rotundum " {tn) near the fore part of its attachment to the basisphenoid. The ali-

sphenoid gains thickness and loses breadth as it extends backwards outside the cranial

walls to articulate with the squamosal (27), tympanic (28}, mastoid ( 8 ), and paroccipitals

(4), and contributes to form the tympanic cavity'. The thinner cranial plate ascends

anterior to the squamosal to join the parietal, frontal, and orbito-sphenoid.

The sagittal suture (ib. fig. 2, 7') persists until maturity, its obliteration beginning

behind. Here the parietals (7) join the interparietal ( 3 a-) and superoccipital (s'),

an intervening " fontanelle " long remaining, reduced to a fissure which is continued

between the mastoid and parietal ; it is usually obliterated in aged Kangaroos.

' Art. " Marsupialia," op. cit. torn. iii. p. 271.
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The mastoid shows externally a narrow roughish vertical tract (PI. LXXIV fig. 1, 8

)

between the exoccipital ( 2 ) and post-tympanic base of the squamosal ( 27" ), which forms

the lateral border of the occipital plane (ib. fig. 4, 27), but not so broad a one as in Fhas-

colomys (Trans. Zool. Soc. vol. viii. pi. 50. figs. 2, 3, 4, 6, 7, 27). The upper end of the

mastoid has a persistent round venous aperture behind the masto-parietal fissure

(Pi. LXXIV. fig. 1, If). In front of that fissure is the suprazygomatic venous foramen

(ib. fig. 1, m).

Each parietal (ib. fig. 2, 7) extends forward in a pomted form into a corresponding

notch of the frontal, the apex ending at the usual place of a postorbital process (ib.

fig. 2, 12), which is rarely developed in the Kangaroos, and is never large.

The presphenoid (ib. fig. 3, 9) extends forward to coalesce with the "septum narium;"

its hind portion contributes to the optico-prelacerate foramen ; its fore part supports

the small orbito-sphenoid which completes that foramen, overarching it to join the

alisphenoid, 6.

The interfrontal suture (ib. fig. 2, 11) is persistent ; even very old males of Macropus

major show a trace of it. Each frontal begins behind, narrow or pointed, expands as it

advances, and bends down more or less abruptly to form the inner wall of the orbit,

where it unites with the orbito-sphenoid (10), palatine (ib. fig. 1, 201), maxillary (2Uj-),

and lacrymal (73) ; anteriorly the broad end or base of the frontal joins that of the nasal

(15), and is wedged between the nasal (fig. 1, is) and facial plate (21) of the maxillary.

The frontals contribute a small share to the anterior walls of the cranial cavity ; their

chief expansion is subservient to the development of the large and complex sinuses in

connexion with the olfactory cavity. This expansion is such in Macropus antilopinus,

Gd., as to have suggested for it the subgeneric term Osphranter^ ; it is somewhat less

developed in the present nearly allied species.

The vomer forms the basis of the " septum narium," and speedily coalesces with the

plates which the prefrontals (14) contribute thereto.

The nasals (ib. figs. 1 & 2, 15) are long and narrow ; their bases, less expanded than

in most other Marsupials, are subangular or rounded, and enter an emargination of the

frontals between the fronto-maxillary sutures ; the sides of the nasals articulate in two

thirds of their length with the maxillaries (21), in the remainder with the premaxillaries

(22), anterior to which the ends of the nasals are bevelled off' to points, freely over-

hanging the external bony nostril, but not extending so far forward as the dentai-y part

of the premaxillary. The external nostril (ib. fig. 5) is vertically oval, narrower than

deep ; the aspect of the aperture is forward and slightly upward.

The upper turbinal sense-capsules (ib. fig. 5, is) coalescing with the compressed

centrum called "vomer," and with the neurapophyses called "prefrontals," compose

the bone which anthropotomy terms " ethmoid."

The palatines, descending from the pre- and orbito-sphenoids, the ethmoid, and

' Gr. viTcjiparTrjptos, sharp-smelling.
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frontal (at 20j-, fig. 1), internal to the hind part and entorbital plate of the maxillaries

( 2U'), bend inwards at right angles to unite together at the bony palate (ib. fig. 3, 20), of

which they form the hind portion from the penultimate molars backwards. From the

sockets of these and of the last molars the palatal plates of the palatines are separated

by a narrow strip of the maxillaries (ib. 21" ), behind which the palatines ( 20" ) extend

and expand to join the pterygoids (24).

The hind border of the bony palate is feebly concave. The postpalatal apertures

pierce the outer angles of the palato-maxillary sutures ; they are small oval foramina in

some (usually the larger) species of Kangaroo (as at b, fig. 3), but extend into both

bones to form wide vacuities in other species \ the bony palate being one of the seats of

variety in the present family. The proper palatine plates may show one or more fora-

mina behind the normal postpalatal or maxillo-palatine vacuities.

The orbital plate (ib. fig. 1, 20^:) of the palatine is pierced by the orbito-palatal

foramen, and is notched to contribute, behind, to the spheno-palatal foramen, and, in

front, to the palato-maxillary foramen.

The maxillary is a large and complex bone. Articulating with the fore and outer

parts of the palatine, it develops the alveolar tract for the grinders, also the part of

the bony palate between the palatines and premaxillaries, and the main part of the

floor of the orbits, where it is pierced by the entorbital canal (e) and notched by the palato-

maxillary foramen {f). Then, these extending from the orbit forward, beneath, or

internal to the lacrymal and malar bones, the maxillary forms the side wall of the face

(fig. 1, 21) as far forward as the premaxillary (ib. 22). This facial wall of the maxillary

is sinuous, convex vertically at its upper part, concave at its lower part, the concavity

being deeper in the larger kinds of Kangaroo : it articulates behind with the frontal

(11), lacrymal (73), and malar (26), above with the nasal (15), in front with the premaxillary

(22). At the lower part of the maxillo-premaxillary suture the maxillary usually sends

forward a sharp narrow process to be wedged into the premaxillary, receiving into a

notch below a similar process from that bone. The suborbital canal divides into a dental

and an antorbital canal. The anterior outlet (ib. fig. 1, 21') of the antorbital canal,

usually vertically oval in shape, varies in its relative positions to the orbit in difierent

species of Kangaroo. A ridge near the maxillo-malar suture leads to the zygomatic pro-

cess, of which it forms the outer border. This process (21 x) is the seat of variety, as

to shape and size, in different species of Macropodidae.

The premaxillai-ies unite by a rhomboid facial plate (ib. fig. 1, 22) with, usually, the

termmal third of the nasals (15) and with the maxillaries (21). They develop sockets

for three pairs of incisors {i 1, 2, 3), and form the anterior end of the bony palate, which

is pierced by the "incisive foramina" (ib. fig. 3, 22') in the form of oblong slits, closed

behind by the pointed ends of the palatal plates of the maxillaries. External to these

foramina the premaxillaries usually show a smaller foramen (ib. a!).

' Trans. Zool. Soc. vol. ii. pi. 71. fig. 5 {Halmaturus bennettii).
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The malar contributes the outer half of the floor of the orbit, articulating there with

the laciymal and maxillary ; the zygomatic part of the malar (ib. fig. 1, 26) is deep or

vertically extended ; it articulates by an oblique suture with the maxillary pier of the

arch (21 X ), and diverges to receive, by a large and deep notch, the pointed fore part of

the squamosal zygoma (27). The malar is excavated, as it were, below the orbital rim,

from which a ridge extends backward nearly parallel with the horizontal part of the

malo-squamosal suture ; the hind end of the malar expands horizontally or is produced

inward to form the fore part of the glenoid cavity (ib. fig. 3, 26x) or mandibular arti-

culation. The zygomatic part of the squamosal (27') rather exceeds in depth that of

the malar, rising abruptly behind from its attachment to the cranial part (27'). Close

to this attachment is the squamosal venous foramen (m) ; below this is a larger vacuity

(tympano-zygomatic cell, n) between the squamosal and tympanic ; and behind this is

the shallower " tympano-squamosal " cell. The cranial plate of the squamosal ( 27'

)

unites with the parietal and alisphenoid, with the superoccipital and mastoid, and with

the tympanic.

The tympanic (PI. LXXIV. fig. 1, 28) is a cylinder, expanding toward the brain-case into

an irregular triedral bone. The upper and fore side receives the postglenoid process

;

the under and outer part (ib. fig. 1, 28) articulates with the alisphenoid (e), the inner

part with the petrosal (ib. fig. 3, le), the hinder part with the mastoid ( 8 ). The tym-

panic long retains its individuality. The auditory canal is directed outward and a

little upward and backward; its outlet is circular; but the canal loses vertical and

gains transverse extent as it passes inward, and the greater extension of its lower wall

gives an oblique position to the inner end supporting the " membrana tympani."

The pterygoid (ib. fig. 3, 24) has an antero-posteriorly extended base, which arti-

culates with the basi- and alisphenoids, completing externally or extending below the

large concavity of the pterygoid process of the alisphenoid, and extending internally

the hinder aperture of the nasal passage. The lower end of the pterygoid articulates

with the inner side of the pterygoid process of the palatine ( 20" ), and develops a short

compressed "hamular" process ( 24') slightly bent outward.

The petrosal (ib. fig. 3, 10)^ has two free surfaces—the "cranial" and "basilar."

The former is the most extensive, is bifurcate anteriorly and impressed near its hind

part by a deep cerebellar pit, below and a little in advance of which is the " meatus

auditorius intemus ;" a sharp ridge overhangs the cerebellar or appendicular pit^. The

exposed basilar surface is small and narrow, pointed anteriorly, grooved externally

for a venous canal, and, in most Kangaroos, crossed by a slender bar of the exoccipital

' I have failed to appreciate the gain to anatomy by the change of this name to "periotic;" the petrosal

Burrounds only one part of the " organ of hearing " in the Tbylacine as in other Mammals. The mastoid is

developed from a separate ossific centre in all Vertebrates, and remains distinct from the petrosal in most

Haematocrya.

' The cerebellar appendage which occupies this pit is not the homologue of the " flocculus " of E«il,
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uniting with the paroccij^ital process of the alisphenoid. The lacrymal has a small

"facial" (ib. fig. 1, 73') and a large "orbital" plate (73); the angle between the two

shows two foramina with an intervening tubercle ; and in some species of Kangaroo there

is a second tubercle above the upper foramen. These lacrymal foramina (ib. fig. 2, /, /')

are rather ectorbital than entorbital ; both lead to a canal descending and bending

forward to terminate in the nasal meatus.

The angle of the lower jaw (ib. fig. 1, a) is tumid, strongly inflected and upbent into

a ridge bounding a wide and deep concavity, indicated by as strong a convexity (k) ex-

ternally. The fore part of the cavity communicates with the external crotaphyte fossa

(f) by a perforation, in front of which is the entry of the dental canal. The symphysis

is long, narrow, and usually rather loose, permitting movements of the rami on each

other ^ There are no subsymphysial foramina as in Phascolomys.

The vertical extent of the ramus increases from behind the last molar (ot 3) to the

antepenultimate one (m 1) ; it suddenly decreases in front of the molar series, and is

continued forward along an extensive diasteme {I, I), chiefly devoted to the motion of

the socket of the long procumbent incisor (/'). The external orifice of the dental

canal (y) is a little in advance of the molar series.

The skull which forms the subject of PI. LXXIV. is from a male of a Great Rufous

Walleroo, which was killed by the eminent ornithologist, Mr. John Gould, F.R.S.,

in a locality explored by him between the rivers Murray and Adelaide, Australia.

The animal measured 8 feet 2 inches from the nose to the extremity of the tail, and

was the largest Kangaroo which Mr. Gould saw in Australia.

This animal had the last molar in place and use, and still retained, though much

worn down and probably soon to be shed, the tooth answering to the last of the

deciduous series in Diphyodont Mammals (ib. fig. 6, d i); the phase of dentition

answers to that marked F in my article " Odontology," in the ' Encylopsedia Britannica

'

(vol. xvi. p. 484)—the teeth, according to the symbols there adopted and explained,

being d 4, m 1, m 2, m 3; consequently three of the molar series, viz. ^ 3, (Z 3, and d 2,

had been shed.

The four retained molars on the left side of the upper jaw present the two chief

transverse ridges as in the lower jaw ; but they are broader in proportion to their length

than in that jaw, and the curve of the ridges (as shown in m 3, fig. 3) where they are

least worn is slightly concave backward, instead of forward as in the lower jaw

' " The Mus maritimus, or African Eat, has the singular property of separating at pleasure to a considerable

distance the two front teeth of the lower jaw, which are not less than an inch and a quarter long. That

elegant and extraordinary creature, the Kangaroo, which, from the increase that has lately taken place in his

Majesty's Gardens at Kew, we may soon hope to see naturalized in our own country, is possessed of a simOar

faculty."—Mason Good, The Book of Nature, 8vo, 1826, vol. i. p. 285. This power of divaricating the lower

incisors, or rather their sockets, through laxity of the ligamentous symphysial joint, has siuce been noticed by

Waterhoxise (N"at. Hist, of the Mammalia, 8vo, 1845, vol. i. p. 52), and by myself and others.
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(fig. 6 : in this figure the grinding-siirface of d 4, pushed out of line in the lower

jaw, is added in front of the figure of the tooth so displaced).

The first, perhaps chief, difference between Macropus rufus, Dsm., and M. major,

Shaw, is the smaller relative extent of the crown of the upper and outer incisor, 3 i \

which shows only one shallow vertical impression along the middle of the outer

surface. On this mainly would rest its claim to a subgeneric distinction, such as

Gould has indicated by the term Osphranter ; but the incisor-character is not repeated

in other species of Osphranter (M. robustus, M. antilopinus, e. g.). The above dental

distinction of M. rufus, however, is associated with several cranial ones. In the

skull of a full-sized male, with teeth more worn than in that of a M. major com-

pared with it, the temporal ridges have not met along the sagittal suture, but

are separated by a tract half an inch in breadth, along the middle of which the

sagittal suture persists. The anterior angles of the parietals give better indications of

postorbital tubercles. These, however, are not more shown in M. rufus than in M.

major. In a skull of the 3L {Osphranter) robustus compared, which retains the

premolar (^3) with four fully developed molars behind, the sagittal crest is better

marked than in M. major and M. rufus, in which that premolar is shed.

The Great Eed Kangaroo is one of the largest ^ of the tribe ; and the skull here

described equals in length that of the largest in the Table of Measurements of M.

major^, yet it indicates a less powerful animal. The paroccipitals are more slender.

The zygomatic arches have less span and depth ; the masseteric process is much

shorter ; the ridge above the fore part of its base is due to the malar more than to the

maxillary. The mandible is more slender; the coronoid process is shorter and

narrower from before backward ; the depth of the ramus behind the molar series is

notably less in 3L rufus ; yet the last molar, with the same fore-and-aft extent as in

M. major, is broader.

The basioccipital ridge in M. rufus is sharper. The upper border of the foramen

magnum is notched. The condyles are narrower, and the ectocondylar grooves deeper

and wider. The superoccipital is less elevated and more truncate atop ; the base of

the occiput is narrower. The facial plate of the lacrymal is broader, and the lower

and larger foramen is more external. The antorbital foramen is further from the

orbit. The premolar part of the skull is shorter and deeper; the maxillary out-

swelling is less definite. The facial plate of the premaxillaiy is broader antero-

posteriorly. The incisive foramina are longer and further from the third incisors.

The postpalatal apertures are larger, especially the right one ; but this may be a

variety : the bony palate behind them shows more and larger irregular perforations,

the hamular process of the pterygoid is less defined, than in Macropus major.

Such are the chief differences observable in the skulls of M. rufus and M. major ; and

they are here noted as guides in the comparison of fossil cranial parts of Macropodidse.

' As indicated by Waterhouse, op. cit. p. 107, and illustrated in his plate v. fig. 3. - lb. p. 104. ^ lb.

VOL. IX.—PART VIII. March, 1876 3 m
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§ 3. Vertebrce.

The atlas (PI. LXXV. figs. 1-4) is remarkable for the low, broad, flat roof of the

neural arch (ib. fig. 4, n, w,), which extends almost transversely across from the upper

ends of the articular cups (fig. 2, z, z) for the condyles of the occiput. A small

tubercle (ib. fig. 2, ns) at the fore margin of the arch (the origin of the " rectus

capitis posticus minor ") is the sole mdication of a neural spine. The ossification of

the neurapophyses («, n) below the condylar cups (z, z) does not extend, as in Hahna-
turus thetis, so as to complete the arch. An interspace of a line and a half intervenes,

in M. rufus as in M. major \ between the obtuse ends of those elements, above Avhich

the centrum of the atlas projects (as an " odontoid process," ib. figs. 5, 6, c, a) with an

articular lower surface, which rested on the ligament (indicated by dotted lines in fig. 2, h)

and rotated upon corresponding facets at the ends of the neurapophyses (ib. np, np).

This retention of the typical relations ought not to be overlooked in homologizing the

sclerous basis (ib. fig. 2, h) beneath the centrum of the atlas, which unites, when ossified,

with the inferiorly produced ends of the nem-apophyses in the Bandicoots^ and Opossums.

The atlantal hypophysis in Thylacinus is produced backward as a spine. The diapo-

physes {d, d) are continued outwards from the upper and hind part of the neurapophyses,

and expand to their free end, which is produced forward and backward, most so and more
pointedly forward. The neurapophysis is perforate above the fore part of the base of

the diapophysis, at /, fig. 1, by the first spinal nerve; posteriorly it is deeply grooved

above the postzygapophysis (fig. 3, z') by the vertebral artery '.

The atlas in Macro_pus has a less vertical diameter in proportion to its breadth, and

a lower and antero-posteriorly broader arch above the diapophyses ( 2', 2' ) than in

Phascolomys^.

The centrum of the axis (PL LXXV. fig. 5, c, x) is subcarinate below and shows a

pair of venous foramina (fig. 6, c, x) near its posterior third. The pleurapophysis

(ib. j)l) is half an inch long, slender and obtuse ; a vertebrarterial foramen (fig. 8, v) is

completed by the confluence of the riblet (fig. 5,^^) with the par-(^j) and di-((Z) apophyses.

The neural spine (ib. fig. 5, n. s) is coextensive with the arch, and is produced anteriorly

so as to overhang the base of the odontoid (ib. fig. 5, <?, a) ; its hind border is vertical ; a

pair of tubercles project at the sides of the angle formed between the hinder and the

upper almost straight border. The prsezygapophyses (figs. 5 & 6, z) cover the fore part

oi the centrum on each side of its confluence with that of the atlas {ca) : the postzyga-

pophyses (fig. 5, z) extend a little beyond the hind border of the neural spine.

' Pander and D'Alton, op. cit. tab. vii. fig. c.

- Art ' Marsnpialia,' torn. cit. p. 277, fig. 98, Perameles lagofis.

' Cuvier notes this character in " lea didelphes and les kangaroos," in which " I'artcre ne traverse point du
tout I'apophyse transverse, elle pasae dessous et contourne son bord anterieur'" (Legons d'Anat. Comp. 8vo,

1835, torn. i. p. 189).

* Comp. figs. 1-4, pi. Lxix. vol. viii. of Zool. Trans. 1873.
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The transverse processes of the other five cervical vertebrae are perforated. The
spine of the third is compressed, laminate, truncate, coextensive with the neural arch

;

iu the fourth (ib. fig. 7, lis) it contracts antero-posteriorly, loses height, but gains in

breadth at its summit ; this character of the spine increases in the fifth ; the spine

lengthens and becomes obtusely pointed in the sixth, is still longer and more merits

the name of spine in the seventh cervical (ib. fig. 9, c, ns).

The parapophysis projects as an angular plate in the fourth (ib. fig. 7, jj) and fifth,

and more so with increased thickening in the sixth (ib. fig. 8, p) ; it is reduced to a

mere tubercle in the seventh cervical, in which the pleurapophysis is longest and

strongest.

The neural arch is perforated vertically on one or both sides by epineural canals

(fig. 7, en, en) between the fore (z) and the hind {z') zygapophyses in the third to the

seventh vertebrae ; each nem-apophysis is also perforated lengthwise near the inner

surface by " entoneural canals " (fig. 8, in), the orifices being within the neural arch

;

they are largest in the sixth and seventh cervicals, but coexist here with the vertebro-

arterial canals (ib. figs. 8 & 9 c, «) in their usual position external to the arch. The

anterior surface of the centrum is transversely concave (figs. 7, 8, c), the posterior one

convex in all the cervicals following the axis.

The entoneural canals are repeated in the first dorsal, which shows a sudden increase

in the length of the neural spine (PI. LXXV. fig. 9, d i, ns). The transverse concavity

of the fore part of the centrum, as in the cervicals, is retained in the first dorsal ver-

tebra. There is one large cup for the head of the first thoracic rib on each side of the

anterior half of the centrum and contiguous part of the neurapophysis. This element

(ib. n) articulates and has coalesced with the corresponding part of the centrum, leaving

the hinder half free. The half-cup for the second rib impresses the angle between the

hinder concave articular surface and the free lateral surface of the centrum.

The strong diapophysis is impressed below its outer end by the large and deep cup

(ib. fZ) for the tubercle of the first rib. The right side of the neural arch has an epineural

canal.

The second dorsal (ib. fig. 9, D 2) has a longer and more slender spine {ns). The

neural arch shows the vertical perforation on the left side. The intraneural canals are

reduced to two minute posterior perforations. The anterior articular surface of the

centrum is convex. In the third dorsal (ib. fig. 9, D 3) the centrum lengthens and the

sides are defined by an angle from the under surface. There are neither eato- nor epi-

neural foramina.

The anterior costal pit in this and succeedmg dorsals seems to be a mere folding-back

of the outer ends (fig. 9, d 3) of the anterior convex articular surface of the centrum.

In like manner the half-surface for the head of the next rib seems to form the outer end

of the posterior transverse surface of the centrum.

The diapophyses (ib. d) increase in antero-posterior extent and become more de-

3m 2
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pressed. After the third dorsal the neural spines gradually become shorter and gain

in fore-and-aft breadth to the eleventh dorsal (fig. 10, d n, ns). In this vertebra a short

broad metapophysis (m) rises above the base of the prsezygapophysis, and clasps the

end of the postzygapophysis of the tenth dorsal. The neural spine (ns) becomes

vertical in the eleventh dorsal, indicating the centre of motion of this part of the

vertebral column. In the twelfth dorsal (ib. d 12), the metapophysis (m) suddenly gains

in size ; it is compressed, truncate, and exceeds the diapophysis (d) in length. The prse-

zygapophyses are represented by nearly vertical articular surfaces on the inner and fore

part of the base of the metapophysis. An anapophysial ridge (a) is developed from the

upper and back part of the diapophysis (d). In the thirteenth dorsal the anapophysis

(ib. fig. 10, D 13, a) projects backwards from the hind part of the neurapophysis as a

distinct process, five lines in length ; it clamps externally the base of the metapophysis

of the first lumbar. The convexity of the fore part and concavity of the hind part of

the centrum is retained in the second to the last of the dorsal series ; and in the large

hinder vertebrae of the present subject the articular surface is still supported by an

epiphysis, although the individual was fully mature, with completed and worn dentition

(PI. LXXIV.). The intraneural and epineural canals are present on one or both sides in

the hinder dorsals. In the last dorsal the diapophysial pits (PI. LXXV. fig. 10, d i3, d)

are the sole articulations retained for the last pair of ribs.

Of the thirteen costal pairs, the first rib (PI. LXXVI. fig. 1) is the shortest and

thickest, and has the longest neck (c) in proportion to the body (d). The head (a) is

divided into two surfaces meeting at an acute angle; the tuberosity (b) is large and

convex. From that prominence to the distal end the outer border describes almost a

straight line ; the inner border curves fiom the head to the distal expansion ; the body

is slightly twisted.

The second rib (ib. fig. 2) is the most bent ; its outer border near the tuberosity (l/)

inclines backward and makes the inner side of that part of the body concave.

The remaining pairs are long and slender, especially so and with a strong curve

proximally in the middle pairs (ib. fig. 4), shorter and less curved in the hinder pairs

(ib. fig. 5). The " head " and " tubercle " are developed in aU. In the third rib (ib. fig. 3)

there is a depression on the upper part of the neck (c), not shown in the rest. The
seven anterior pairs of ribs articulate by cartilaginous hcemapophyses with the sternum,

which consists of six bones (sternebers, or haemal spines).

The manubrium (ib. fig. 6) is subcarinate on the outer surface, broadest where it

gives attachment to the cartilages of the first pair of ribs, narrowing thence forward

to a point, and developing a pair of rough convexities (b, b) over the converging borders

for the clavicles ; it slightly expands at the narrower end (fig. 7), which has two half-

surfaces {b b) for the cartilages of the second pair of ribs, and a middle square surface («)

for the second sterneber. A long and expanded " xiphoid cartilage " succeeds the sixth

sterneber.
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The first lumbar vertebra (PI. LXXV. fig. 11) is marked by the reduction of the diapo-

physis (d) to a small rudiment. The metapophyses (m) have usurped the place of the prae-

zygapophyses in all the lumbars. The anapophyses (a) become shorter, broader, and

compressed ; they diminish in the fourth and fifth (fig. 13, a), and disappear in the sixth

lumbar. The diapophysis increases to the fifth, with a forward production in the second

and third (fig. 12, d), together with a hinder production in the fourth and fifth (fig. 13,

d, d'), the whole plate being depressed ; in the last lumbar it is shortened, but thickened.

The centrums increase from a length of 1 inch 3 lines in the first lumbar (ib. fig. 11) to

that of 1 inch 9 lines in the fifth lumbar (fig. 13). The sixth again becomes shorter, but

broader. The neural spine (ns) becomes narrower antero-posteriorly and longer in the

third lumbar ; then again shortens in the fifth and sixth. The vertical " epineural,"

perforations are present on both sides of the neural arch in all the lumbars. The intra-

neural canals communicate with the epineural ones, and in the last lumbar are their

direct continuations downward and forward. One or two outlets of veins excavate the

lower surface of the centrum in each lumbar vertebra.

The sacrum (PI. LXXVI. figs. 8 & 9) consists of two coalesced vertebrae. The first,

with a broad subconvex articular surface (ib. fig. 8, c) for the last lumbar vertebra,

contracts to two thirds that breadth where it joins the second sacral; the body of this

again slightly expands to form the surface for the first caudal. The pair of venous

canals opening on the upper surface of the centrum, within the neural canal, unite into

one, which perforates the under surface. The pair of vertical epineural canals (ib.

fig. 9, en, en) open near the fore part of the neural arch as " intraneural canals " (ib. fig. 8,

in, in). The metapophyses (ib. ib. m, m) have oblique shallow facets (ib. fig. 9, z, z)

at the lower part of their inner surfaces for junction with the postzygapophyses of the

last lumbar vertebra. The pleurapophysial part (fig. 8, j)^) of the transverse process

expands as it recedes from the centrum and neural arch to form the large reniform

articular surface (fig. 9,^^/') for the iliac bone, to which the second sacral contributes

only the hinder angle (ib.^j^"). This articular surface equals half the length of the entire

sacrum. Above or behind the flat syndesmotic surface [pi') is a smooth depression.

The haemal surface of both centrums is concave lengthwise, convex transversely. A
wide circular intervertebral canal (fig. 9,^") perforates the sacrum vertically on each side

of the confluence of the centrums ; the dorsal or neural opening is partially overhung

by a rudiment of the postzygapophysis (ib. s') of the first sacral. The postzygapophyses

(s" z") of the second sacral are normally developed, and diverge from the upper and

hinder part of the neural arch ; their articular surface is flat and looks downward and

outward. The neural spines of the two sacrals are confluent as a thin compressed crest

of bone (ib. fig. 9, n s) one inch and a half in extent, and half an inch in height. The

transverse process of the second sacral is continued from the hind angle of the articular

pleurapophysis (ib. ib. pt") as a thin depressed plate to the hind end of the base of the

neurapophysis, beyond which the centrum (fig. 9, c) extends about three lines.
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The chief vertebral characteristic of the Macropodidse is the strength and length of

caudal region, and the number of vertebrse composing it. In Macropiis rufus there are

twenty-two caudals, fourteen of which, after the second, have the haemal arch. The
metapophyses (PI. LXXVI. fig. 10, in, m) resume a considerable size in the first caudal,

in the form of quadrate plates an inch in length by eight lines across the truncate ends

;

the lower half of the fore border is slightly produced as a zygapophysis [z), the surface

of which is continued back upon the base of the metapophysis. The neural spine is

represented as a pair of low ridges («s) diverging to the postzygapophyses [z', z'). These,

in the first caudal, resemble those of the second sacral. The diapophyses, developed in

both first and second caudals from the hinder half of the confluence of centrum with

neurapophysis, are depressed plates, extending horizontally outward and backward,

where they end in obtuse rather thickened points (ib. fig. 10, d,d).

The second caudal chiefly difi'ers from the first in the smaller postzygapophyses. The
haemal arch (fig. 11) is small, with a longish slender spine [h s).

The third and following caudals have no zygapophysial junctions, but coarticulate by

their centrums only. The diapophyses are much diminished in the fourth caudal, and

are reduced to tuberosities terminating the sharp lateral longitudinal ridges of the

centrum in the fifth caudal. In this vertebra the preediapophyses (ib. fig. 12,])d), are

developed ; they are thence continued along a great part of the caudal region.

The haemal arch is strengthened ; its spine shortened, but extended lengthwise (fig. 13,

/* s). A pair of hypapophysial ridges, beginning in the third caudal, form the sides of

a canal at the fore part of the fifth and following caudals (fig. 12, hy).

The haemapophyses articulate with the tubercular exjDansions of the hypapophyses by

almost fiat subcircular surfaces (figs. 14-16, h, k), which coalesce in the fifth and

succeeding vertebrae, circumscribing the haemal arch or canal exclusively of the centrum.

These htemal arches develop ectapophyses (ib. figs. 15, 16, e, e), which are vertical

homotypes of the diapophyses of the neural arch. The fore-and-aft extension of the

haemal spine is greatest in the seventh caudal (fig. 13, h s, h s'). Beyond this the haemal

spines gradually decrease (ib. figs. 15 & 16), and the arch is finally reduced to simple

lozenge-shaped plates overlying the joint between two caudals. I find the last of

these at the antepenultimate of such caudal joints in Macropus rufus.

§ 4. Bones of the Fore Limbs.

The scapula (PI. LXXVIII. fig. 1) is broad in proportion to its length ; the supra-

spinal plate (/) extends so as to describe a bold convexity (^') along the major part of

the upper border or " costa ;" and the infraspinal plate {f) expands to the rounded post-

inferior angle of the bone (li) ; both tracts are almost flat, and the supra- and infra-

spinal fossae are comparatively shallow.

The glenoid cavity (ib. fig. 2, d) has the usual ovate form, with the small end next

the coracoid (c). The outer border, or that next the acromion (e), is .sharp and rather



PROFESSOE OWEN ON MACEOPUS. 431

produced. The coracoid (fig. 1, c) is represented by a mere tuberosity. The spine

(ib. /) begins by an elevation (/") of the dorsal surface near the upper rounded angle

of the base (5), and contracts as it rises to form a thin plate, slightly bent toward the

infraspinal surface (J) ; and as it continues to rise, inclining to the supraspinal surface, it

is continued at the neck of the scapula into an acromial process (e) which extends 1 inch,

4 lines from the fore part of the spine, and measures 3 lines across at its free end.

This slender acromion is associated with a diminutive clavicle.

There is a low tuberosity («) below the glenoid cavity, but no trace of that singular

production of the fore part of the inferior costa which distinguishes the scapula of

Dijjrotodon' . A shallow depression extends along the almost even subscapular surface

parallel with the origin of the spine from the opposite surface of the bladebone.

The clavicle (PL LXXVIII. fig. 3) is three inches in length, with a large reniform

syndesmotic articular surface (fig. 4, a) at the sternal end, which is expanded accordingly

;

the shaft contracts, becomes compressed, then shghtly broadens at the acromial end,

where a narrow ridge on the under surface of the hind border gives attachment to the

short ligaments tying it to that part of the scapula. The non-articular surface (fig. 4, b)

of the sternal end is excavated. The bone is bent, with the convexity forward.

The humerus (PI. LXXVII.) of the Rufous, as of other Kangaroos, is slightly bent,

with the concavity ulnad ; the tuberosities and ridges are strongly developed, and the

entepicondyle is perforated.

The articular head is large and subhemispheric (ib. fig. 4) ; it is produced anconad,

so as to overhang that side of the shaft. The thenal third of the proximal end of the

bone is occupied by the two tuberosities and their intervening (bicipital) groove. The
ectotuberosity (ib. c) has the form of a long thick ridge ; the entotuberosity (ib. b) is

shorter and thicker, strongly convex, and better bears the name of tuberosity ; both

rise above the level of the head (ib. fig. 2). The xn-oximal end, showing the above three

parts, is still in the state of an epiphysis.

The proximal third of the shaft is four-sided ; the two broader sides (ib. fig. 2, 1, r) are

on the anconal aspect, and meet at the round or obtuse ridge (ib. h) continued from below

the overhanging head one third down the bone. The facet on the ulnar side {I) of the

ridge is bounded at its lower half by the ridge (e) for the insertion of the " pectoralis."

The two facets on the thenal side of the proximal part of the shaft are of unequal

breadth ; the broader one (ib. fig. 1, g) is flat, and is bounded below by the ridge e

and the stronger deltoid ridge (ib. d), which is continued below the middle of the shaft.

The fourth facet (ib./) is the narrowest; it is bounded on the outer (radial) side by the

deltoid ridge, which is continued from the ectotuberosity downwards ; a thicker ridge

from the entotuberosity (ib. t) subsides upon a roughish surface (ib. fig. 3, v) about one

third down the bone. The shaft contracts below the deltoid region, assumes the cylin-

drical form for a short extent, and sends ofi" the supinator ridge (ib. figs. 1 & 2, K).

' Phil. Trans, vol. els. p. 540, pi. slv.
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A strong bony column (ib. figs. 1 & 3, s) rises more gradually, at a lower part of the

shaft, from the fore and inner part of the distal expansion, then springs from the

surface and extends freely downward and inward for about half an inch, and again

unites with the bone, subsiding above the entepicondyle (ib. fig. 1, /). The column (s)

bridges over a canal, 5 lines in long diameter, for the passage of the median nerve and

an artery. The supinator ridge (ib. Jc, It) commences abruptly at the outer side of the

distal third of the shaft : its rough thin border is slightly bent forward, and thickens a

little before it is lost in the ectepicondyle [k). The distal end (ib. fig. 5) is subcompressed

antero-posteriorly ; the transversely extended articular surface is divided into two parts

by a broad groove, shallow anteriorly, deeper behind, and is slightly produced forward

or " thenad," and more so at its outer or radial end. This articular surface presents

a convexity broadest in front (fig. 1, ?i), contracting to a point or ridge behind (fig. 2, n) ; it

is the "radial" condyle, and articulates with the shallow circular cavity (PL LXXVIII.

fig. 7) at the proximal end of the radius. The inner or ulnar surface is slightly convex

transversely at its fore part (PI. LXXVII. fig. 1, o), but is mostly concave transversely,

and convex from before backward, forming a trochlear surface, as in Man, having two

parallel borders, the inner of which is the most prominent (ib. fig. 2, o).

The fore part of the articular surface (fig. 1, n, o) is undulated transversely, a feeble

convexity intervening between those of the ulnar (o) and radial (n) divisions. There

is no coronoid depression, and only a shallow olecranal one (ib. fig. 2, m).

The term " condyle " is properly applied to the articular surface, usually convex, at

the end of a long bone, as e. g., in anthropotomy, to the two at the lower end of the

femur. The prominent non-articular parts of the same expanded end, projecting laterally

beyond the condyles, are called " tuberosities " on the femur, and are " outer " and

"inner" (Gray's 'Anatomy,' 8vo, 1858, p. 128, fig. 88). But, with regard to the

humerus, the term " condyle " is applied, in anthropotomy, not to the terminal articular

surfaces, but to the non-articular projections above and beyond them, one of which is

called "external condyle," the other "internal condyle" (op. cit. \). 92). These con-

tribute nothing to the articulation between the bones of the arm and forearm, like the

condyles of the femur for the articulation of the bones of the thigh and leg, but add to

the advantageous attachment of ligaments and muscles, like the projections termed

" tuberosities " in the human femur.

I call, therefore, the articular surfaces (figs. 1, 2, 3, 5, n, o) at the distal end of the

humerus " condyles," distinguishing one as " ectocondyle " (the external or radial con-

dyle, n), the other as " entocondyle " (the internal or ulnar condyle, o), which is ti'ochlear

in the human subject. But as the term " tuberosity" is given to prominences for muscular

attachment on the inner and outer side of the proximal " condyle " or head of the

humerus, I have called the corresponding processes at the distal end " epicondylar pro-

cesses;" they may be distinguished as " entepicondyle "
(?) and " ectepicondyle," (A")

according as they project above the "inner" or the "outer" condyle.
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In the Kangaroo, as in all Mammals charged with the manipulation of a nursing-

pouch, the elbow-joint is fashioned to facilitate the movements of pronation and supi-

nation of the fore paw S as well as those of flexion and extension of the forearm. The

proximal articular surface of the radius (PI. LXXVIII. fig. 7) is circular, very shallow,

at right angles to the shaft or length of the bone. The articular smoothness continued

upon the periphery of the head is a little broader (ib. fig. 5, b) where it rotates upon the

lesser sigmoid cavity (ib. fig. 8, I) of the ulna, but is narrow where it plays upon the

" orbicular ligament."

The so-called neck (ib. fig. 5, c) is long, and equals the shaft in thickness. The

tuberosity (ib. d) rises an inch below the head and is obliquely elongate ; a ridge

divides the raised rough surface next the ulna, for the insertion of the biceps tendon,

from the smoother tract occupied by the " bursa," intervening between the tendon and

the bone. The shaft is slender in proportion to its length ; subtriedral at the proximal

third, subquadrate at the distal one (ib. fig. 6). The interosseous line is scarcely developed

into a border: it is traceable from behind the tuberosity, along the ulnar side of the

shaft, to the distal end, which expands to a little beyond the breadth of the upper

part of the shaft at the tuberosity (fig. 5, d). The distal articulation is in a state of

epiphysis (fig. 6, e), and forms the broadest part of the bone.

The ulna (PL LXXVIII. figs. 8 & 9) presents at its proximal end the two continuous

articular surfaces known in anthropotomy as the " greater " (a) and " lesser " [h] sigmoid

cavities. The " greater " is oblong and concave vertically, transversely convex, save at

the " ulnar " part of the lower and broader end ; it is slightly emarginate on each side.

The " lesser " cavity is semioval, bent down at right angles with the " greater " from

its lower and radial side ; it is moderately concave ; it receives the head of the radius,

as the greater cavity does the trochlear part of the distal joint of the humerus. The

rather prominent angle between the " radial " [h) and " humeral " (a) articular surfaces

represents the " coronoid " process (c). Below this is an oblique ridge and roughness

[d') for the insertion of the " brachialis anticus." The olecranon {e) extends about an

inch above the joint; it is subcompressed and tuberous terminally. The shaft is more

compressed and develops a sharp "interosseous ridge" (PI. LXXVIII. fig. 9,/") from

its middle third.

The length of the ulna is 1 foot 3 lines ; its greatest breadth is 1 inch 2 lines ; its distal

end, like that of the radius, was in the epiphysial state (ib. fig. 10, 55) ; it terminates by

a " styloid process" which works in a pit of the " os cuneiforme " (ib. c).

The fore paw is pentadactyle, with divergent and freely movable unguiculate digits.

The carpus (ib. fig. 10) consists of a scapho-lunar {I s), cuneiform (c), and pisiform

{p) in the proximal row, and of the usual four bones in the distal row, of which the

unciform [u) is the largest, is interposed between the lunar part of the scaphoid and

' These movements are least free in CJiceropus, in -which the functional digits of the fore paw are reduced

to two (n. & m.).

VOL. IX.—PART VIII. March, 1876. 3 s
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the cuneiform, and supports part of the middle as well as the fourth and fifth

digits.

The scapho-lunar (ib. fig. 10, s, I) presents to the radius (ib. 54) a convexity trans-

versely elongate, broadest ulnad, the breadth there being one third the length ; nar-

rowing radiad almost to a point (s) : the curve of the convexity is bold in both direc-

tions, but greatest across or in the short diameter of the surface. The major part

plainly answers to the convex radial articular surface of the lunar bone in Man and the

Orang ^ A non-articular surface, with ii-regular elevations and depressions on the

anconal (dorsal) surface of the bone, of a subtriangular form, exceeding in breadth that

of the radial convexity, intervenes between this and the two distal concave articular

surfaces for the trapezoides (ib. z) and magnum (ib. m) respectively ; whence the non-

articular tract is continued upon the radial extension of the bone, which terminates in

the convexity for the trapezium (ib. t), such articular surface being very small and

forming the apex of the scaphoid. This part of the scapho-lunar is similar to the

scaphoid in the Orang ^. Between the radial convexity and the magnal concavity

there is a narrow smooth tract adapted to the hinder and upper border of the unci-

form (u). Behind and below the ulnar end of the radial convexity is a slightly convex

siu'face for the cuneiform : in the front or anconal view of the carpus this articulation

is not seen.

The cuneiform (ib. ib. c) is a comparatively small bone, with a concavity on its

proximal surface for the " styloid process " of the ulna (ib. 55), and a smaller and less

deep articular surface for the " head " of the pisiform (ib. jp). The distal surface of

the cuneiform presents a large undulate articular surface for the unciform; and its

backward extension just reaches the scapho-lunar.

The pisiform (ib. ib. p) is clavate, articulated by a sort of condyle to the outer

proximal cup of the cuneiform ; it then loses thickness and gains breadth, and

expands to a broad subtruncate end. The bone projects backward and is twisted out

of place to show its form in figure 10.

The trapezium (ib. t) is small, just touches the tips of the scapho-lunar, and ofi'ers a

small surface for part of the base of the broad metacarpal of the pollex (i.).

The trapezium (ib. z) is still smaller, is wedged between the scaphoid (s) and

magnum (m), and offers a surface to the outer (radial) part of the proximal articular

surface of the second metacarpal (11.)

The "magnum" (ib. m) is the next carpal of the distal row in point of size: it is

wedged between the scapho-lunar and unciform, and articulates with the ulnar half of

the proximal surface of the second metacarpal (11.), and with a larger portion of that of

the third metacarpal (iii.).

The unciform, equalling in size the scapho-lunar, here occupies the position in the

wrist held by the unciform and intermedium^ in the Orang. It accordingly articulates

' See 'Anat. of Vertebrates,' vol. ii. p. 541, fig. 361, b. ' Ib. ib. a. ' g & h ia fig. 361, op. eit.
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by its proximal surface with the scapho-lunar and cuneiform, and by its distal surface

with the magnum and the fourth and fifth metacarpals. But in the Kangaroo it also

offers a surface to the ulnar angle of the base of the third metacarpal.

§ 5. Pelvis.

The pelvis in Kangaroos is remarkable for its size, especially its length, and for the

strength of the long prismatic columnar ilia. The length from the " crista ilii

"

(PI. LXXIX. fig. 1, c) to the distal end of the ischio-pubic symphysis (ib. K), in

Macropus nifiis, is 1 foot ; from the crista {c) to the fore part of the acetabulum {t!)

is 5 inches 4 lines : this gives the length of the ectiliac surface (ib. 62)\ which has an

oblique haemal and outer aspect, and is concave both lengthwise and transversely ; but

it does not exceed an inch in breadth.

The neural surface (PI. LXXX. fig. 1, 62')^, also concave, both lengthwise and across,

especially in the latter direction, has its breadth increased by the hinder extension, u, of

the sacro-iliac syndesmosis to 1 inch 5 lines.

The inner (" median " or " sacral ") surface (PI. LXXX. fig. 3, 62 x) is slightly convex

lengthwise, almost flat across; and at 3 inches from the tuberous "crista" (c) begins

the reniform surface {p i, p 2) adapted to the sacrum.

The "crista ilii" (c) is reduced to a subtriangular, roughish, convex tuberosity

(PI. LXXIX. fig. 2), 1 inch 3 lines in length, by 9 lines in greatest bi'eadth. The base

forms the homologue of the " antero-superior spine " of the ilium (a) ; the apex {b)

answers to the " postero-superior spine " of anthropotomy.

The ridge between the free facets (62 and 62') terminates in a rough raised oval surface

(PI. LXXX. fig. 2, d) called " precotylar tuberosity," representing the " antero-inferior

spine " of anthropotomy. At the beginning of the ilio-pubic ridge is a strong rough

subquadrate " ilio-pubic " process (ib. e), to which the pubis contributes (PI. LXXLX.
fig. 3, s). The hinder and neural production (PI. LXXX. fig. 2, u) of the ilio-sacral

articulation answers to the " postero-inferior spine," and marks the fore part of the

feeble concavity (wi) representing, or indicative of, the " great sacro-ischiadic notch."

The ischium, like the ilium, is a long, straight, triedral column ; its inner or median

side (Pis. LXXIX. & LXXX. fig. 1, 63') is broadest; the outer and upper side (PI. LXXX.
fig. 1, 63») has less breadth ; the outer and under side (ib. es) is the narrowest : this is

continued upward, and sinks, near the acetabulum, to form the deep cotylar notch {y).

Here the bone seems to bifurcate, the anterior pillar swelling to join the pubis at the

pubic cotylar tuberosity (ef), the hinder one expanding to form the ischio-cotylar tube-

rosity (63»). A low and long slightly roughened convexity of the hind or neural border

of the ischium (J) represents its " spine." The thick tuberosity {h, h') is of great extent,

and runs almost straight and at right angles with the body of the ischium from the hind

' Answering to the " internal iliac fossa " of anthropotomy.

' Answering to the " dorsum ilii " of anthropotomy.

3n2
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prominence (/() to that which, bending forward, at /*', terminates the long ischio-pubic

symphysis [k G4»» 63**). The hinder end of this symphysis is formed by a triangular

epiphysis, which coalesces ultimately with both ischia. Each ischium rajjidly expands

as it advances forward, or " hsemad," to form the hinder half of the ischio-pubic sym-

physis and of the foramen ovale (o). The outer surface of this expansion is traversed by

an oblique rough ridge (63"); the inner surface is smooth. The concave border between

I and h (PI. LXXX. fig. 2) represents the " lesser ischiadic notch " of anthropotomy.

The position of the union and ultimate coalescence of the symphysial branch of the

ischium (63««) with that of the pubis (64*») is indicated, in the adult, by a low angle

(fig. 1, v) projecting into the " foramen ovale " (o).

The pubis (64) contributes one half to the ilio-pubic process (e) by a projection

answering to the pectineal process of the pubis in Monotremes and many Reptiles;

and the lower and outer part of that expanded end of the bone forms the pubo-cotylar

tuberosity (g4») and a small contiguous part of the acetabulum. Contracting- to a

narrow plate of bone, the pubis inclines downward and forward, slightly expanding, to

join its fellow at the fore half (64*») of the ischio-pubic symphysis, where it extends

backward and contributes to the same proportion, and to the anterior part of the

circumference, of the " foramen ovale " (o).

The acetabulum (PI. LXXIX. t, t'; PL LXXX. fig. 2, x) has a subtriangular brim, the

angles rounded off' and swollen to form the ilio-cotylar (^'), the pubo-cotylar ( 64* ), and

the ischio-cotylar ( 63* ) tuberosities. The margin subsides between the two last-named

prominences, and becomes thinner between the two first. The cotylar pit {x) and notch

[y) are deep.

In the development of the Macropodal pelvis (PL LXXIX. fig. 3) three epiphyses, or

distinct centres of ossification, are superadded ; but they have as little segmental or

general homological signification as the basisphenoid epiphyses in the cranium of the

Bird. One of these epiphyses (ib. 64') belongs to the acetabular end of the pubis, and

becomes the pubo-cotylar tuberosity (ib. fig. 1, 64*); a second belongs to the symphy-

sial ends of the pubis, and forms the haemal projection at the fore part of the ischio-

pubic symphysis ; a third epiphysis (ib. fig. 3, /*') belongs to the symphysial ends of

the ischia, and forms the haemal prominence at that end of the symphysis.

The epiphysis {k) gives attachment to the entobasilar articular ends (ib. fig. 1, r, r)

of its marsupial bones. Each of these bones is 2 inches 7 lines in length, 6 lines in

breadth at the ectobasilar process (s), decreasing in breadth from that part to both the

attached (t) and the free (t) extremities : the former is slightly thickened and expanded

where it is bound by ligaments to the pubic epiphysis (k). An oblique low ridge runs

along the outer surface of the pelvic end of the bone ; the rest is a thin plate with a

sharp edge at the outer or lateral border.

In the figure of " the pelvis of a female Kangaroo," most probably of M. major,

apparently of the natural size, given by Home (Lectui-es on Comparative Anatomy,
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4to, 1814, vol. ii. tab. v.), the entire length is 8 inches 8 lines, that of the marsupial

bone being 2 inches 7 lines, as in the pelvis of the male M. rufus, which measures in

length 12 inches.

§ 6. Bones of the Hind Limbs.

The characteristics of the femur in the Kangaroos (Macropodidee) are :—1, the

height of the great trochanter, which seems due to a superimposed additional and

anchylosed tuberosity (PL LXXXI. figs. 1, 2, 3, /), divided by an antero-intemal

constriction fi-om the part below ; 2, the length and strength of the small trochanter

(ib. n) ; 3, a rough, well-defined tract {p) from the middle of the hind surface (fig. 2)

of the shaft, outstanding, in large species, like a " third trochanter ;" 4, the rough

depression (ib. figs. 2, 3, y) above the outer condyle (ib. v) ; 5, the great transverse

extent of the articular surface of that condyle by the production of its outer part,

changing there the convexity into a concavity transversely (fig. 2, v). With these may
be noted the length and depth of the post-trochanterian fossa (fig. 2, I).

In M. rufus there is a small tuberosity (fig. 3. g) a few lines below the pointed

termination of the ectotrochanterian ridge (ib. h). The medullarterial hole is at the

inner side of the hind tuberosity {p) : the canal leads downward and inward. A
" linea aspera " is continued from the small trochanter (e) two thirds of the way down
the inner side of the shaft. The convex fore part of the outer condyle (fig. 1, s) is

prominent ; the rotular (r) and condylar (s, t) surfaces are continuous.

In most Macropodidse the bones of the leg are remarkable for then- superiority of

length as compared with that of the thigh. In M. rufus, as in M. rrvajor, the tibia is

nearly twice the length of the femur. Its head (PI. LXXXII. fig. 4) is peculiar for

the excess of antero-posterior over transverse diameter ; the outer facet of the triedral

shaft (ib. fig. 1, ^) is more remarkable for its deep excavation, and the sharpness and

production of the ridges dividing it from the inner and hinder facets: but these

characters are limited to the proximal half of the bone; at the distal half the surfaces

are more or less flattened and the dividing angles rounded ; the anterior one, a con-

tinuation of the proximal procnemial ridge (A), is least so ; and the hind facet of the

distal half (ib. fig. 6) is feebly concave across.

The outer articular surface (ib. fig. 4, a) is feebly convex across at its outer half,

becoming concave where it rises upon the side of the " spine " (c). The inner

articular surface (§), convex at its outer third, is then slightly concave, and becomes

more so as it ascends upon the " spine." The latter part, so called in anthropotomy,

is an oblong tuberosity (c) rising behind, 3 lines in advance of the intercondylar

notch [y), to a height of 5 lines, and subsiding a little in advance of the inner articular

surface {b); the fore-and-aft extent of its base is 11 lines. The fore part of the head of

the tibia, in advance of the condyles, gradually contracts to an anterior tuberosity

(ib. fig. 4, g), the non-articular surface behind which is less rough, is moderately
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convex and undulated by a transverse rising and shallow groove (ib. d) : there is a

slight depression in front of each articular sui-face.

The procnemial ridge (ib. fig. 1, h) extends from the tuberosity
(ff)

downward,

retaining a sharpish margin, slightly bent outward, for an extent of 3 inches, then

becomes thicker, smoothly rounded, and subsides ; it seems to be resumed as a low

angle between the outer and inner surfaces of the lower half of the shaft (ib. fig. 5, h).

The ectocnemial ridge (ib. figs. 2 and 3, i) is sharper and less produced superiorly

than the preceding (/*) ; but it becomes rather more prominent as it descends, and

begins to thicken and subside near the lower half of the shaft. At 5 inches distance

from it its origin it is grooved behind by the tibial medullary artery, which enters the

bone an inch lower down : the canal runs distad.

The proximal third of the inner surface (ib. fig. 2, r) is smooth and flat, below which

it gradually becomes convex, and is again rather flattened at the distal third of the shaft.

The hind facet (ib. fig. 3, I) is the narrowest : it is slightly concave across at its

outer half, and convex at its inner half: the concavity deepens as the surface is

extended by the outgrowth of the ectocnemial ridge, where the medullary artery enters

the bone. The hind part of the outer condyle or articular surface (a) is produced to

give depth to the transverse fibular groove (ib. figs. 1 & 3, e), which becomes continuous

by the hind facet (fig. 3,/') with the surface for the external femoral condyle.

The distal end of the tibia (ib. fig. 7) is more expanded transversely than from

before backward. The inner malleolus (m) has greater fore-and-aft breadth than

vertical extent: its outer surface is bituberculate ; the opposite or articular surface

(ib. fig. 6, n) is convex transversely, but extended vertically to join the horizontal

terminal articular surface ; this is feebly trochlear and bounded externally by the outer

malleolus, due to the distal epiphysis of the fibula.

The likeness of the Kangaroo's tibia to that of a large Struthious bird is striking

and instructive, and is much closer than that ofiered by the tibia of Megalosaurus or

any other Dinosaur.

The narrow posterior surface (ib. fig. 8, /) is bounded above by the convex promi-

nences of the two proximal articular surfaces and their intervening notch ; and, as in

the Bird, the posterior is the narrowest of the three surfaces. The summit of the

procnemial ridge is formed by an epicnemial tuberosity, which long retains, in both the

Bird and the Marsupial, its epiphysial distinctness.

The "outer facet" of the shaft (ib. fig. 1, Jc) which the procnemial ridge bounds

and mainly forms, at the proximal part of the bone, is deeply concave across. The

inner surface, owing, in both, its proximal breadth mainly to the procnemial produc-

tion, is smooth and flat or but feebly convex across.

The distal articular surface is supported on an epiphysis ; and this sends upward at its

fore part a process (ib. fig. 5, p) wedged, as in the Bird, into a groove of the corresponding

part of the diaphysis : the epiphysis is later in its confluence than in the Bu-d. The
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inner articular part of the distal trochlea in the Bird, shows its homology with that of

the inner malleolus in the Marsupial, by its greater production. This production is

exaggerated in the distal articular epiphysis of the Mammal, as the antero-ascending

process of the epiphysis, homologized by some with the astragalus, is exaggerated in the

Bird. The length of the tibia in the male Wallaroo affording the bone here described

is 1 foot 8 inches ; that of the fibula is half an inch shorter.

The fibula (PI. LXXXII. figs. 8-11) has its proximal end expanded antero-posteriorly,

with a corresponding elongate angular articular tract (ib. fig. 10, a) fitting the angular

groove (ib. fig. 1, e) of the outer tibial condyle; a tuberous production (ib. figs. 8, 10,

b) of the hinder part, which does not rise above the level of the tibial condyle, and to

which is ligamentously attached the " fabella " in the tendon of the " gastrocnemius

externus," plays upon the hinder facet of continuity (ib. fig. 3,/') between the femoral

and fibular articular surfaces of the tibial condyle {a). The fibula rapidly contracts

below its proximal and articular epiphysial end, joins the ectocnemial ridge (ib. figs. 2

& 3, i) about one foiirth of the way down the shaft, becomes concave as that ridge

subsides into the rounded angle between the adjoining tibial facets, and is closely

applied thereto to near the distal end of the tibia. In this course the fibula is reduced

to a mere channelled plate, as shown in the transverse section (u a). It needs only

here to terminate in a point to complete the correspondence with the fibula of the

Moa or Emu ; but in the Marsupial the distal end of the fibula again slightly expands,

and contributes by its epiphysis an outer malleolar buttress (ib. figs. 9, 11, b) to the

mammalian ossifications in the tarsal segment of the foot. Had the fibula of the Bird

been so continued, it would have had its terminal epiphysis ; and this, like the tibial

one, would have supplied Gegenbaur and his followers with a tarsal ossicle.

The ossified tarsal segment is singularly modified in Macropodidse (PL LXXXIII.),

in relation to the concentration of the powers of the hind feet, as saltatory locomotive

instruments, upon the outermost pair of toes, and mainly upon one of these, answering

to the fourth in the pentadactyle foot.

The narrowness of the hind foot as compared with the fore foot, which leads to the

displacement of the tarsal homotype of the carpal scaphoid to a more distal position in

its segment, is extreme in the Kangaroos—and being associated with atrophy of the

inner or tibial side of the metatarsus, renders still more obscure the true character of

the "naviculare" (PI. LXXXIII. fig. 1, n): it will therefore be described in the order

followed in anthropotomy.

The homotype of the carpal " lunare " almost monopolizes the distal articulation of

the leg-bones. In the tarsus it is the astragalus (ib. figs. 3, 4, 5), and, in the Kangaroos,

is subdepressed, triangular, with the base turned forward (figs. 3 & 4) : viewed from the

inner or tibial side (ib. fig. 5) it is arched, with the convexity towards the leg.

The upper surface (fig. 3) is chiefly formed by the trochlear articulation (
i
) for the

tibia, convex from behind forward, concave transversely, passing into a convex outer



440 PROFESSOK OWEN ON MACBOPUS.

or fibular border (2), but more definitely bounded by a ridge (a) on the inner side,

over which the articular surface passes, at almost a right angle, to form the flattened

one (ib. d, & fig. 5, d a) adapted to the inner malleolus. Beyond this surface a

depressed non-articular part of the bone (fig. 3, e) extends a short way inward and

forward, where it is terminated by the narrow anterior oblong convexity (fig. 5,/) for

the naviculare. The inner non-articular part of the astragalus terminates in a

tuberosity (ib. g). The posterior non-articular part, forming the apex of the triangle

(ib. h), applies itself to the hind part of the inner articular expansion of the calcaneum,

to which it is ligamentously attached.

On the under surface of the astragalus (fig. 4) is the antero-posteriorly concave

surface (^), articulating with the convex one on the outer half of the upper expanded

articular part of the calcaneum (fig. 6, i). Internal to this, at the middle of the under

surface of the astragalus, is the oblong flattened articulation (fig. 4, ^j for the fiattened

surface on the inner division of the upper articular part of the calcaneum (fig. 6, k).

Anterior and internal to this is a smaller facet (fig. 4, I), continuous with the navicular

one (/), but articulating with the inner side of the anterior calcaneal surface for the

cuboid. No part of the surface (/, I) is extended to the tibio-malleolar articulation

as in Phascolomys.

The astragalar characters are well marked, and could not fail to be recognized in a

fossil bone of the Macropodal family.

The calcaneum of a Kangaroo is equally well characterized (PI. LXXXIII. figs. 1 & 2,

r, b, figs. 6 & 7). The fulcral portion [a b, a c) is long and triedral, the narrowest,

roughest, flattened side, or " sole," being below (fig. 7 c) ; the two broader, smoother,

concave sides convei'ge to the superior or anterior rounded angle (fig. 6, b) : the free end

is due to a tuberous epiphysis (a) with an upper smooth bursal surface on the terminal

facet.

The upper angle (fig. 6, b) expands to the anterior articular or tarsal portion of the

bone, which is more abruptly enlarged, and especially to the outer side : this supports

the subconvex articular surface {d) for the external malleolus formed by the distal

epiphysis of the fibula (PI. LXXXII. fig. 8, b). The upper surface of the expansion

supports the convex surface (?') for the articulation (?') of the astragalus (fig. 4). The
upper and inner rising is divided into a small anterior smooth articular surface (fig. 6,

k) for that marked k in the astragalus (fig. 4), and a posterior, chiefly roughened,

surface {h) for syndesmosis with the apical part of the astragalus (fig. 4, h). In advance

of the astragalar expansion the calcaneum, somewhat contracted, extends, and terminates

in the large subtriangular vertical surface for the " cuboides." The outer half of this

surface (fig. 8, e) is more produced than the inner one (ib. /), and is continued into

the lower or apical part (ib. g) of the cuboidal facet. The astragalar expansion (figs.6,

7, d, n, e) overhangs the lateral concave surface on both sides of the bone, but most so

on the outer one (fig. 2), which develops two tuberosities (fig. 7, n, «').
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The inner production has more vertical extent, and is impressed by a longitudinal

channel: it supports the surface (fig. 6, I) for that so marked on the navicular part of

the astragalus (fig. 4). The ridges, so formed (figs. 1 & 2, m, n'), afford fulcral resistance

to the strong tendons gliding along the concave channels (ib. b, b') from the leg to the

foot beneath them. A well-marked groove (fig. 7, o) divides the fore part of the

"sole" of the calcaneum from the apical part of the cuboidal articular facet (e,f).

The navicular (fig. 1, n) is a small, oblong, subquadrate, compressed bone, pre-

senting a narrow concavity to the facet (/) of the astragalus (figs. 4, 5), and an oblong

undulate surface divided between the proximal ones of the ento- (c i) and the ecto-

(c e) cuneiform bones.

The ectocuneiform (ib. fig. 9) expands posteriorly into a distally bent tuberosity (fig. 9, t).

The outer side of the articular part of the bone is applied to the cuboides (figs. l&2,cb)
and to part of the proximal surface of the fourth or great metatarsal (ib. iv) ; the distal

articular border supports the proximal ends of the ento- (c i) and meso- {cm) cuneiform

bones. The small compressed mesocuneiform has coalesced with the proximal end of

the metatarsal, ii, in the skeleton of Macropus rufus here described.

InM. major the inner slender metatarsal (cut, fig. 1, ii)

answering to the second in the pentadactyle foot, aiti-

culates at its proximal end with both the ento- (c i) and

the meso- {cm) cuneiform bones.

The entocuneiform {ci) is an oblong flattened bone

10^ lines long, 4J lines broad, notched at its hind margin.

It is pushed inward and backward, articulates by its

upper (proximal) end or surface with the scaphoid, by

the inner surface of its proximal part with the ecto-

cuneiform {ce) which it overlaps, by its anterior border

and contiguous inner surface of its distal half with the

mesocuneiform {cm), and by its distal end with the major

part of the proximal articular end of the metatarsal (ii).

From the lower part of the posterior notch a ligament

or tendon extends along the back part of the articulation

between m iv and the cuboid.

The mesocuneiform {cm) is also a compressed ossicle,

of smaller size, wedged between the entocuneiform, the

proximal ends of the two small metatarsals {m ii, m iii)

and the ectocuneiform {ce). The back part of the proxi-

mal ends of m iii for an extent of five lines, is ligamen-

tously and closely connected with the mesocuneiform;

but the proximal articular surface of m in joins the fore
_i.rii j'1.1 r p i-\ , • t> f \ Parts of tarsus and metatarsus,
part 01 tne distal surface oi the ectocuneiform {ce). Macropus major.

VOL. IX.—PAKT viii. Iforc/i, 1876. 3o
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This (ce) is the largest of the three cuneiform bones, extends backward beyond the

overlapping entocuneiform, and swells out into an expanded quasi-ca\ca.neal process (ce'),

which is closely united to a similar process of the cuboid.

There is a large plantar sesamoid (cut, fig. 2), which has a smooth oval flat or feebly

concave articular surface (ib. a), adapted to the surface, below the grooved process, upon

the back of the fourth metatarsal (iv.).

The above description is from a dissection of a full-grown male M. major.

The cuboides (PI. LXXXIII. figs. 1, s5 & 2, c b, and figs. 10, 11, 12) equals the

astragalus in the longest diameter, and exceeds it in thickness and massiveness. It is

moderately smooth and flat from behind forward, on its upper (rotular) part, but is

convex across. At the hind proximal part the surface (fig. 11, /), concave in both direc-

tions but chiefly vertically, is more produced proximally than is the less-concave surface

(ib. e) ; these positions correspond to the different levels of the distal calcaneal surfaces

(ib. figs. 6, 7, 8, e,f) to which they are adapted. The surface e (fig. 11) is produced

do-wnward and inward (at
ff)

coextensively with the surface g of the calcaneum (fig. 8).

On the inner tibial side of the bone a narrow strip (fig. 11, A) is extended from the

surface / to articulate with the naviculare. The lower (plantar) part of the cuboid

(fig. 12) is developed into three prominences: the inner one (?'), in the form of an oval

tuberosity, articulates with the neck of the similar tuberosity (t) of the ectocuneiform

(fig. 9); the middle tuberosity (fig. 12, k) is coextensive with the length of the cuboid, but

is deeply grooved at the outer and under part of its origin ; the outer prominence (l)

supports the flat articular surface for the fifth metatarsal. The main part of the ante-

rior surface of the cuboid is articulated, but immovably, with the base of the great

(fourth) metatarsal (iv). The outer side of the cuboid (fig. 2, cb) extends downward

and backward beyond the metatarsal iv, so far as was required to offer an articular surface

(fig. 12, I) to the proximal end of the fifth metatarsal (fig. 14).

Of the metatarsal series of foot-bones the first (or that of the hallux, i) is suppressed ;

the second (fig. 1, ii) and third (ib. iii) are filamentary, but almost as long as the fourth

(iv), which constitutes the chief part of this segment of the foot.

The second metatarsal (cut, fig. 1 , ii) has a proximal expansion of 2 lines diameter, with

a flat articular surface 1 line in breadth for the corresponding facet at the distal end of

the entocuneiform (ci). The shaft of the metatarsal soon shrinks to less than a line in

thickness, but gains slightly in this dimension at its distal half. This rather abruptly

expands into the convex joint for the first phalanx of the small toe, PI. LXXXII. fig. 1, ii.

The third metatarsal (in) differs in having a longer and more compressed proximal

end, which articulates with both meso- (cm) and ecto- (ce) cuneiform bones, and syn-

desmotically with a rough facet on the great metatarsal (iv), which has been the seat

of confluent ossification in my present subject. In the slenderness of the shaft and

shape of the distal articulation it agrees with the second metatarsal (ii) ; each of these

bones is upwards of 5 inches in length.
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The fourth metatarsal (PL LXXXIIl. figs. 1 & 2, iv) is 6i inches in length, 1 inch

2 lines in breadth at the proximal end, 1 inch at the distal end (ib. fig. 13), 13 lines in

depth near the proximal end, decreasing to 5 lines near the distal trochlea. The upper

or anterior surface is convex across, and most so at the proximal half of the shaft, rising

to a low ridge near the joint with the tarsus. The lower or under surface is slightly

concave transversely at the distal two thirds, prominent and rugged at the proximal

third, where, toward the inner or tibial side it is developed into a low, thick, rough

ridge about an inch in length. It has coalesced with the proximal end of the third

metatarsal on the inner side, and presents a shallow channel with some rough surfaces

for the attachment of the proximal third of the fifth metatarsal on the outer side.

Above this attachment the fourth metatarsal sends backward a process presenting an

articular surface for the tarsal sesamoid (cut, fig. 2), above which is a grooved impress of

a peroneal tendon. The distal joint (PI. LXXXIIl. fig. 13) at its upper half is simply

convex vertically, almost flat across ; but at the lower half there is a median rising, or

ridge (a), causing two lateral surfaces concave across, and afi"ording a firm trochlear

joint to the proximal phalanx of the fourth toe (figs. 16, 17). Lengthwise the bone is

almost straight, with a feeble downbending of the distal articulation.

The fifth metatarsal (ib. fig. 2, v, fig. 14) is compressed, or lamelliform, to near its

distal end, having a sigmoid flexure vertically, through an upbending of the proximal

expansion, while the rest and major part of the bone is bent in the opposite direction,

viz. downward, or backward (plantad). The proximal articulation (PI. LXXXIIl.
fig. 14) is an oblique flat triangular surface for that marked I on the cubo'ides (ib. fig. 12).

The lower border of the compressed shaft is thicker than the upper one, which is

almost trenchant along the proximal half. The outer surface has a shallow longitu-

dinal channel ; the inner one shows three rough facets, at its proximal fourth part, for

ligamentous attachment to the fourth metatarsal. The distal articulation is simply

convex, and chiefly so vertically.

The digits correspond in size with their supporting metatarsals. The two diminutive

inner ones terminate each in an unguiculate phalanx, and are enveloped as far as this

joint in a common sheath of tegument, from which the two small claws protrude; they

are applied to dressing the hairy integument of the Kangaroo.

Of the first phalanx of the fourth toe an upper (ib. fig. 16), an under (fig. 17), and

a proximal-end view (fig. 18) are given. An upper view of the second phalanx is given

at fig. 19.

The last phalanx of the chief toe (iv) is elongate and conforms to the long, sharp-

pointed, straight, three-sided, bayonet-like claw, which forms the chief weapon of the

Kangaroo. The broad underside of this claw rests, like a hoof, on the ground ; the

smaller sheath of the ungual phalanx of the fifth toe has a similar quasi-ungulate

character.

3o2
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DESCRIPTION OF THE PLATES.

PLATE LXXIV.

Fig. 1. Skull of Macropus rvfus, side view.

Fig. 2. Skull of Macrojms rufus, half of upper surface.

Fig. 3. Skull of Macropus rufus, half of under surface.

Fig. 4. Skull of Macropus rufus, hind or occipital end.

Fig. 5. Skull of Macropus rufus, fore or nasal end.

Fig. 6. Lower molars, left side, grinding-surface.

PLATE LXXV.

Fig. 1. Atlas vertebra, side view.

Fig. 2. Atlas vertebra, front view.

Fig. 3. Atlas vertebra, back view.

Fig. 4. Atlas vertebra, upper view.

Fig. 5. Axis vertebra, side view.

Fig. 6. Axis vertebra, under view.

Fig. 7. Fourth cervical, upper view.

Fig. 8. Sixth cervical, front view.

Fig. 9. Seventh cervical and first three dorsal vertebree, side view.

Fig. 10. Last three dorsal vertebrae (d 11, 12, 13), side view.

Fig. 11. First lumbar vertebra, side view.

Fig. 12. Third lumbar vertebra, side view.

Fig. 13. Fifth lumbar vertebra, side view.

PLATE LXXVI.
Fig. 1. First rib, outside view.

Fig. 2. Second rib, inside view.

Fig. 3. Third rib, inside view.

Fig. 4. Fifth rib, outside view.

Fig. 5. Tenth rib, outside view.

Fig. 6. Manubrium sterni, outer or under surface.

Fig. 7. Manubrium sterni, distal end.

Fig. 8. First sacral vertebra, front articular view.

Fig. 9. First and second sacral vertebrse, upper or neural surface.

Fig. 10. Second caudal vertebra, upper or neural surface.

Fig. 11. Second caudal vertebra, hasmal arch.

Fig. 12. Fifth caudal vertebra, under or haemal surface.

Fig. 13. Fifth caudal vertebra, haemal arch, side view.
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Fig. 14. Haemal arch of sixth caudal vertebra, upper or neural surface.

Fig. 15. Haemal arch of tenth caudal vertebra, upper or neural surface.

Fig. 16. Haemal arch of thirteenth caudal vertebra, upper or caudal surface.

PLATE LXXVII.

Fig. 1. Right humerus, thenal surface.

Fig. 2. Right humerus, anconal surface.

Fig. 3. Right humerus, radial side.

Fig. 4. Proximal articular end.

Fig. 5. Distal articular end.

PLATE LXXVIll.

Fig. 1. Left scapula, dorsal or outer surface.

Fig. 2. Left scapula, glenoid cavity.

Fig. 3. Left clavicle.

Fig. 4. Left clavicle, sternal articular end.

Fig. 5. Right radius, radial-side view of proximal portion.

Fig. 6. Right radius, distal portion.

Fig. 7. Right radius, proximal articular end.

Fig. 8. Right ulna, radial side view, proximal portion ; d, distal portion.

Fig. 9. Right ulna, thenal surface ; g, distal portion.

Fig. 10. Right carpus, anconal surface.

PLATE LXXIX.

Fig. 1. Pelvis, under or haemal view.

Fig. 2. Crista ilii.

Fig. 3. Pelvis of young Kangaroo, side view.

PLATE LXXX.
Fig. 1. Left OS innominatum and marsupial bone, dorsal or neural side.

Fig. 2. Left OS innominatum and marsupial bone, outer-side view.

Fig. 3. Left ilium, inner-side view.

PLATE LXXXI.

Fig. 1. Right femur, front view.

Fig. 2. Right femur, back view.

Fig. 3. Right femur, outer-side view.

Fig. 4. Proximal end, inner-side view.

Fig. 5. Distal end, inner-side view.
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PLATE LXXXII.

Fig. 1. Left tibia, proximal portion, outer- or fibular-side view.

Fig. 2. Left tibia, proximal portion, front view.

Fig. 3. Left tibia, proximal portion, back view.

Fig. 4. Left tibia, proximal articular end.

Fig. 5. Left tibia, distal end, front view.

Fig. 6. Left tibia, distal end, back view.

Fig. 7. Left tibia, distal articular end.

Fig. 8. Left fibula, proximal portion, outer-side view.

Fig. 9. Left fibula, distal portion, outer-side view.

Fig. 10. Left fibula, proximal portion, inner-side view.

Fig. 11. Left fibula, distal portion, inner-side view.

PLATE LXXXIII.

Fig. 1. Eight tarsus and metatarsus, inner- or tibial-side \\e\y.

Fig. 2. Eight tarsus and metatarsus, outer- or fibular-side view.

Fig. 3. Astragalus, upper view.

Fig. 4. Astragalus, under view.

Fig. 5. Astragalus, inner- or tibial-side view.

Fig. 6. Calcaneum, upper view.

Fig. 7. Calcaneum, under view.

Fig. 8. Calcaneum, front view.

Fig. 9. Ectocuneiform, inner- or tibial-side view.

Fig. 10. Cuboid, outer- or fibular-side view.

Fig. 11. Cuboid, back view.

Fig. 12. Cuboid, under view.

Fig. 18. Distal articular end of fourth metatarsal (figs. 1 & 2, iv).

Fig. 14. Fifth metatarsal, upper view.

Fig. 15. Fifth mtataersal, distal end.

Fig. 16. First phalanx of fourth toe, upper surface.

Fig. 17. First phalanx of fourth toe, under surface.

Fig. 18. First phalanx of fourth toe, proximal end.

Fig. 1 9. Second phalanx of fourth toe, upper surface.

All the figures are of the natural size.
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X. On the Avifauna of the Galapagos Archipelago.

By OsBEKT Salvin, M.A., F.E.S., &c.

Read April 6th, 1875.

[Plates LXXXIV. to LXXXIX.]

COKIENTS,
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geological formation ; climate &c. ; date of their

discovery ; attempts at colonization ; subsequent

intercourse with the mainland, and its effect on

the indigenous avifauna ; Dr. Habel's account
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birds of the Galapagos 461

III. List of the species of birds found in the archi-

pelago, and remarks on their relationship to the

birds of other countries—(n) as to species, (t)
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VI. Account of each species, with references, descrip-

tion of peculiar species, their distribution, habits,

and general remarks 471

VII. Concluding remarks 509

I. Introductory Remarks.

In the volume of the Society's ' Proceedings ' for 1870 Mr. Sclater and I published a

brief summary of an important collection of birds made by Dr. Habel in the Galapagos

Islands'. The object of the present memoir is to give the particulars of that collection

in greater detail, to incorporate the notes on the habits and other peculiarities of the

birds drawn up by Dr. Habel himself, and to treat generally of the avifauna of this

singular group of islands.

To make my paper more complete I have added a short account of the history,

structure, and physical features of the islands with regard to their bearing on the

indigenous products. This account is drawn from the writings of various travellers

;

and to it I have added an account of his visit, furnished by Dr. Habel himself.

The Galapagos archipelago (PI. LXXXIV.) comprises a group of fifteen islands,

together with a number of outlying rocks, which, situated under the equator, and,

extending a degree and a half on either side of it, cover about three degrees of longi-

tude (from 89° to 92° W. of Greenwich). They are about 600 miles to the westward

of the coast of South America, and belong to the Republic of Ecuador.

One island, Albemarle^, is considerably larger than the rest; four others, Narborough,

' P. Z. S. 1870, pp. 322-327.

' Nomenclature of the Islands.—The names I have used throughout this paper are derived from the Admiralty

chart (No. 1375), compiled from the surveys of Captain Fitz-Eoy and the oflcers of H.M.S. 'Beagle.' It may,

VOL. LX.—PART IX. May, 1876. 3 p
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James, Indefatigable, and Chatham, are the next in point of dimensions; Charles,

Hood, Bindloe, and Abingdon make up the nine chief islands of the archipelago.

Barrino-ton, Tower, Duncan, and Jervis are small, unimportant islands ; whilst the two

northernmost, Wenman and Culpepper, are little more than isolated rocks. The

hio-hest mountain in Albemarle reaches 4700 feet ; and in most of the other islands the

mountains attain a height of from 1000 to 1700 feet. The whole of the group is of

volcanic origin; and some of the islands present surfaces little else than masses of

scoriEe and vast fields of lava. The most ancient signs of volcanic action are to be

found in the more eastern islands of the group, whilst the western are still the scene of

occasional outbursts of volcanic energy. Narborough, the most western island of all,

is frequently in a state of violent eruption, the island itself being little more than

one vast furnace, from which lava has issued over the entire surface. Mr. Darwin

estimates that in the whole archipelago there are as many as 2000 craters. Travellers

within the last century speak of having observed various eruptions on the westernmost

islands.

Delano witnessed an outbreak of one of the volcanos of Albemarle in 1800, and

speaks of another which occurred in 1797. Captain Porter describes an eruption

which took place on the same island on the 6th June, 1813. He also says that on his

return to the islands after a visit to the continent, he remarked great changes on the

south side of Narborough and the southern part of Albemarle, and observed four

craters smoking on the former island and one on the latter. He also remarks that a

volcano burst out with great fury a few hours after he left Charles Island. Captain

Morrell, when anchored in Tagus Cove in 1825, between Narborough and Albemarle,

witnessed a terrific eruption from Narborough. He was obliged to run from his

anchorage and make his way southward, the temperature of the air being sometimes as

high as 147°, that of the water 150° from the molten lava flowing into it ! During the

short visit of Lord Byron in H.M.S. 'Blonde,' in 1825, one of the volcanos of Albe-

marle was observed to be in eruption; and Captain Fitz-Roy states that the south-

however, not be out of place to say a word respecting the diiFerent names which have been applied to some of

the islands of the group.

The original Spanish name for the Archipelago is so apt that no other seems ever to have been suggested for

it. The Spaniards also bestowed names on the particular islands ; but they have never become established or

even recognized, except Bedonda Rock. The names applied by Captain Cowley in 1684 are those by which

they are chiefly known ; and most of them have been adopted in the Admiralty chart. Thus Narborough Island,

Albemarle, James, Bindloe, Abingdon, Wenman, and Culpepper have all been recognized from Cowley's map.

Norfolk Island of Cowley is, I have no doubt, Indefatigable Island of the present day, Porter's Island being

another name for it. The Charles Island of Cowley is probably the same as Chatham Island of Colnett, not

the Charles Island of the chart, and is perhaps the Santa Maria de la Aguada of the Spaniards. Cowley's

Eures Island is probably Tower Island ; Cowley's Grossman's Island and Brattle's Island are perhaps Hood

and Charles Islands, though these names have been applied to two clusters of rocks off the south-eastern shore

of Albemarle. Dean's Island may be Duncan Island of Colnett, Downes Island of Porter.
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eastern volcano of the same island emitted smoke, but no flame, during his visit in

1835.

Owing doubtless to the severity of the volcanic action in the westernmost islands, the

vegetation is described as very scanty. Narborough appears to be quite barren, except

a few mangroves growing along its eastern shore. The northern end of Albemarle is

described by Darwin as miserably sterile ; but the southern side, exposed as it is to the

prevailing moisture-laden south-easterly wind, is thickly wooded, and very green.

Most of the other islands bear a scanty vegetation, some, such as James Island, having

trees two feet and even two feet nine inches in diameter. The contrast, however, between

the vegetation of the whole archipelago and that of the adjoining coast is very great.

The climate of the Galapagos is described as mild for its situation under the equator,

the surrounding water being of low temperature from the influence of the south polar

current. Little rain falls, except during the months of November, December, and

January ; clouds, however, usually hang over the higher mountains, where the deposit of

moisture is far greater than on the sea-shore ; and consequently the vegetation of the

upper portion of most of the islands is more luxuriant.

The ocean-currents which flow through the Galapagos are strong, varying from one mile

to three miles an hour. They appear, judging from the Admiralty chart, and allowing

for the obstruction opposed by the various islands, to be tolerably uniform in their

direction, trending to the north-west. As light winds and calms are frequently expe-

rienced, these currents make the navigation difficult to sailing ships, and we read of

vessels being days and even weeks in endeavouring to beat against their course.

The position of the Galapagos Islands appears to have been first indicated in the

Spanish manuscript charts of the sixteenth century ; but no record of the date of their

discovery, nor yet of the discoverer, has been left.

In the Latin edition (the first) of De Bry's ' Grands Voyages ' there is a map bearing

the date 1592, in the " Americse tertia Pars," where these islands are indicated a little

to the northward of the equator, and are called " Ys de los Galopegos." The map

itself is called "Americse pars magis cognita." This is the earliest published reference

I can find to the archipelago.

In the following year Hawkins, the contemporary of Drake, mentions the islands

casually in his 'Observations in a Voiage into the South Seas, anno domini 1593.' In

mentioning Cape Passaos, on the west coast of South America, he says (p. 122),

"it lyeth directly under the Equiuoctiall line: some fourescore leagues to the west-

wards of this cape lyeth a heape of Hands, the Spaniards call Illas de los Galapagos

;

they are desert and beare no fruite."

The Spaniards established themselves on the shores of the Pacific at Panama about

the year 1519; and in 1525 Pizzaro made his first expedition to Peru. It would be

probably soon after this that the islands were discovered and named, as their existence

appears to have been commonly known at the time of Hawkins's expedition.

3p2
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Towards the end of the seventeenth century the Buccaneers, of whose exploits Dampier

and others have left such admirable accounts, made the Galapagos Islands a place of

frequent resort. In 1680 Captain Sharp, in the journal of his expedition, mentions

that on the 6th June he sailed from the island of Quibo " with a design to visit the

Isles of Gallapallo that are a parcel of islands lying under the equator." He does not

appear to have carried out his intention ; for the next place he mentions is the island of

Gorgona. In 1684 Dampier himself describes his visit to these islands.

This is the earliest published account concerning them that I can find.

In May 1684 two Buccaneer ships were lying off the island of "Lobos de la Mar"

meditating a descent upon the Spanish town of Truxillo, when three Spanish ships,

laden with provisions for Panama, hove in sight. They were captured; and from

information given them by their prisoners the Buccaneers determined to sail westward

to the Galapagos Islands, of the existence of which they were aware from the Spaniards,

in whose maps their position was indicated.

Of the two Buccaneer ships which formed the squadron in 1684, one was commanded

by Captain Cook, in which Dampier sailed and also Captain Cowley ; the other was

commanded by Captain Eaton. Captain Cowley has also left an account of the voyage ;

and he it was who gave to most of the islands the names by which they are now

known.

The object of the Buccaneers was to hide up a portion of their captured provisions for

future use, and to lie by for five or six months until the alarm of the inhabitants of the

adjoining coast had subsided, when they proposed to resume their depredations.

Cowley says that they came to anchor at the northernmost end of an island which

he called the Duke of York's Island, but in his map King James's Island, the Duke

of York having come to the throne of England as James II. during Cowley's absence.

He says there was great plenty of provisions, fish, sea- and land-tortoises, and also an

abundance of fowls, viz. Flamingoes and Turtle Doves, the latter whereof were so tame

that they would often alight on their hats and arms. After landing some stores of

pro\isions, they commenced searching the islands for water, when the strong current

seized their ships ; and failing to regain their anchorage ofi" James's Island, they bore

away to the mainland of Central America.

Dampier's account of the trip differs a little from Cowley's, as he says they first

anchored at the eastern end of the easternmost island. Dampier says they stayed only

twelve days amongst the islands, and then, trying to touch at Cocos Island, but failing,

made straight for Cape Blanco, at the entrance of the Gulf of Nicoya.

Dampier incidentally mentioning the doings of some of the other Buccaneer ships

with whom he often sailed in consort, says that Captain Davis spent three months in the

Galapagos, living solely, himself and his crew, on tortoises, and that Captain Harris

also visited the islands.
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A short account of the islands, very similar to Dampier's, is given by Lionel Wafer,

Dampier's " chirurgeon." He speaks of taking off some of the flour left during the

former voyage, a great deal of which he said had been devoured by the turtledoves.

The chief interest of Wafer's narrative is his description of the Darien Indians, with

whom he resided some time. Being injured by an accident, he was left behind by his

companions when crossing the isthmus to the south seas. The Indians treated him

well; and he ultimately rejoined his fellow Buccaneers nearly naked and painted like

a savage.

Captain Woods Rogers, the rescuer of Alexander Selkirk from the Island of Juan

Fernandez, was the last of the Buccaneers who has left any account of the Galapagos.

He visited them twice—once in May 1709, and again in September of the same year.

As usual the Tortoises are the animals that came in for the chief share of attention

;

but Rogers also noticed the tameness of the Hawks " of several sorts," and of the

Turtle Doves. He also says that most sorts of sea-birds are to be found about the

islands.

For nearly a century no further notice is recorded of these islands, though doubtless

they were frequently visited, first by the Buccaneers, and afterwards by the whale-ships,

which commenced cruising in the Pacific towards the close of the 18th century.

To extend the knowledge of these seas by more accurate surveys, and thus to

encourage and facilitate the Sperm-Whale fisheries, Captain James Colnett, R.N.,

was despatched by Messrs. Enderby & Sons in the ship ' Rattler,' which had been

purchased of the English Government and fitted out as a whaler. The ' Rattler

'

came in sight of the Galapagos on 24th June, 1793, and left again early in July. A
map of the islands accompanies Captain Colnett's relation of his voyage, which, though

imperfect in many respects, is the first published approaching to accuracy, and the first

in which the longitudes are given approximately.

Incidental mention is made of Turtle Doves and considerable flocks of Teal. He
adds that he saw no great variety of land-birds, and what he did see were not remark-

able for beauty or novelty. He mentions a " Flycatcher " and Creeper " like those of

New Zealand," a "bii'd resembling a small mocking bird," " a Black Hawk," and a

" bird of the size of our Blackbird," and " Ring Doves of a dusky plumage."

Colnett expresses himself perplexed to form a satisfactoiy conjecture how the small

birds supported themselves without water, till some of his party observed an old bird in

the act of feeding three young ones by squeezing a berry of a tree into their mouths.

He adds that in dry seasons thousands of birds must perish for want of water, for he

found numbers dead in their nests, some being almost fledged. Of sea-birds he

mentions Flamingoes, Sea-Pies, Plovers, and Sand-Larks. Colnett returned again to

Galapagos on his homeward voyage, and came in sight of Chatham Island on 12th

March, 1794, where he refreshed some of his sick crew with a diet of Turtle and Teal



452 ME. 0. SALVIN ON THE AVIFAUNA

soup. He then cruised about for some days, catching several Sperm Whales. Whilst

cruising round the south point of James Island he mentions seeing great numbers of

Penguins (p. 156). "There were also," he adds, "small birds with red breasts, and

others resembling the Java Sparrow in shape and size, but of a black plumage ; the

male was darkest, and had a very delightful note." Tlie ' Rattler ' finally left the

Galapagos on 16th May, 1794.

The next account we have is by Captain Amasa Delano, who visited the Galapagos

in 1801, and in the account of his voyages devotes a chapter to the description of the

islands. In this he adds considerably to the information concerning them given by

Colnett ; and his account is interesting in many particulars. Allusions are frequently

made to the birds. He speaks of a small kind of Albatross on James Island (probably

(Estrelata phceopyga) which he describes as not laying its eggs in " rookeries," but to be

found sitting and liatching on the burnt stony ground. He also mentions on the same

islands Pelicans laying their eggs in nests built in trees, Flamingos, Gulls, Teals, Rooks

(what rhese can be I know not), a small kind of Heron, and two or three kinds of

Sparrows. The habits of several of these species are fully described, as well as the

method of killing Turtle Doves with sticks. An account is also given of an eruption

of one of the volcanos of Albemarle seen during a former visit on 21st August, ISOO;

and he mentions another eruption as having taken place in 1797.

By this time the Sperm-Whale fishery seems to have become so much developed in

the seas surrounding the Galapagos Islands that they were chosen as a rendezvous by

Captain David Porter, of the U.S. Frigate 'Essex,' during the war between England

and America in 1812-13. Here he lay in wait for the English whalers as they came

to water their vessels and to catch tortoises, fresh food being very necessary for the

maintenance of the health of their crews. The ' Essex ' remained cruising about the

islands, with one interval, when she visited the mainland, from 17th May to 2nd

October, 1813.

Captain Basil Hall, in H.M.S. 'Conway,' in 1822 spent several days on Abingdon

Island, when he was engaged measuring the length of a pendulum to beat seconds

under the equator. In his journal he briefly describes the volcanic features of this

island, but makes no allusion to the birds.

Lord Byron, in H.M.S. ' Blonde,' on his outward voyage to the Sandwich Islands in

1825, anchored in Tagus Cove. A short account of the visit is published in the

' Voyage of the ' Blonde.' ' He speaks of the number of the aquatic birds, and the

tameness of the small birds, which hopped upon their feet. During the few days the

vessel remained in Banks's Bay one of the volcanos of Albemarle was in eruption.

An inefl'ectual attempt was made to land on Abingdon Island to search for tortoises

;

but the current prevented this being accomplished, and the vessel bore away for the

Sandwich Islands.

In the same year Captain Morrell also visited the same island, and, in the narrative
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of his voyage, describes an eruption of a volcano in Narborough so intense that he was

obliged to slip from his anchorage to escape from the heat.

HJI.S. ' Beagle,' Captain Fitz-Roy, with Mr. Darwin as naturalist, spent part of

September and part of October 1835 in surveying the Galapagos. Captain Fitz-Eoy's

' Narrative ' and Mr. Darwin's ' Journal ' contain by far the most complete account

ever published of the archipelago. Both these works, especially the latter, are so well

known that it is needless for me to enter into any details respecting them. Mr.

Darwin describes the islands he visited himself. Captain Fitz-Roy gives a short account

of the chief islands of the group, partly gathered from his own observations, and partly

from the officers employed in making the surveys.

Subsequently to Mr. Darwin's visit several surveying ships have called at the

Galapagos ; and in the narratives of the different voyages, accounts more or less com-

plete have been drawn up. These are for the most part descriptive of the scenery

and the physical features of the country, very little being contained in them having

any special bearing upon my present subject. An excellent summary of the various

accounts is given by Mr. A. G. Findlay in his ' Directory for the Navigation of the

Pacific Ocean.' But for the benefit of those who may wish to consult the original

works, I append a list of some of their titles, so far as I have been able to ascertain

them. Other useful matter will be found in Mr. Findlay's volumes just mentioned.

In concluding this portion of my subject I may mention that an account of the

flora of the Galapagos, as far as it was then known, has been given in two papers by

Dr. J. D. Hooker in the 'Transactions' of the Linnean Society, vol. xx. pp. 163-262

(1847), and that a memoir on the large tortoises is in course of publication in the

' Philosophical Transactions,' by Dr. Giinther.
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Various attempts to colonize the Galapagos.

At various times people have lived in the Galapagos ; but these attempts at coloniza-

tion do not seem to have been permanently successful. The first person who took up

his abode there was an Irishman of the name of Patrick Watkins, who settled himself

on Charles Island, living on tortoises and growing potatoes, with which he traded with

the whalers. He went to Guayaquil in an open boat in 1809 to look for a wife, and

was there killed.

In 1832 Don Jose ViUamil bought two of the islands from the Government of

Ecuador, to one of which (Charles Island) he brought over all the inmates of the

prisons of Guayaquil. These he established in the centre of the island.

Mr. Darwin, at the time of his visit, estimated the number of these colonists at 200
;

and he met with a party of them on James Island, where they had gone to fish and

catch tortoises. This colony in 1849 had diminished to about twenty-five persons,

the stock of tortoises failing, and with them the inducement to whaling-ships to call.

Whether any persons remain on Charles Island at the present time I have not been

able to ascertain.

In 1838, Wreck Bay, in Chatham Island, was inhabited by a native of Guayaquil

and an Englishman, who maintained themselves by supplying American whalers with

tortoises and vegetables.
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In 1872 the 'Hassler,' with Professor Agassiz on board, reported one or two little

colonies on Indefatigable Island, leading a hard life, the prospect of any kind of agri-

culture being successfully carried on being very remote (see ' Nature,' 1872, p. 354).

The advent of man to islands previously uninhabited is of the highest importance

to the existence of a peculiar indigenous fauna and flora ; and this is my reason for

having endeavoured to trace the date of the discovery of the Galapagos archipelago,

and to sketch out the intercourse since maintained with the outer world. As will be

seen above, I have been only partially successful ; but it may be safely said that these

islands have been visited from time to time for more than three centuries; so that

during this period man's influence has been more or less felt by the indigenous pro-

ducts. This influence is manifested in all similar cases by the capture and destruction

for food of all animals fit to eat ; and in order to establish a supply of fresh food for

vessels in need of it, pigs and goats are usually turned out in such places. The

vegetation chiefly sufiers from the latter, while upon such animals as easily fall a prey

to the former, the eflfect is generally very speedily marked. Cats often abound on such

islands, and rats and mice escaped from some vessel calling for wood and water. All

these prove enemies to some previously unmolested species. Fires, too, either wantonly

or carelessly lighted, sometimes work great destruction.

For many years the great tortoises of the Galapagos afibrded abundance of fresh

food to ships in want of it ; and the small Dove of the islands seems to have been

destroyed in large numbers for the same purpose. But these birds, if we except the

Ducks, appear to have been the only ones molested in any numbers to supply food to

passing ships.

Pigs and goats do not seem to have been turned out in the Galapagos so soon after

their discovery as was usually the case in other islands. I find no mention of pigs in

the writings of the earlier voyagers ; but Mr. Darwin says that on Charles Island there

were many wild pigs and goats. This was in 1835. In 1813 Captain Porter relates

how some goats belonging to his ship, which had been tethered on shore in James

Island, got loose and were not recovered.

Dr. Habel saw a wild cat on Albemarle, and says that there are dogs and asses on the

same island, and that dogs and asses are also to be seen on Indefatigable and Chatham

Islands, horses also existing on the latter. He also speaks of wild cattle and swine on

Charles Island.

So far as the birds of the Galapagos Islands are concerned, the effect produced by the

visits of ships, chiefly whalers, and the attempts at colonization do not seem to have

lessened their numbers at present. Judging from the records of the various authors I

have been able to consult, I should say that birds are about as numerous now as they

were two centuries ago. How long this will remain so is uncertain. All the species

are able to fly, and thus protect themselves from the wild pigs and cats, their most

open enemies. The eff'ect upon the vegetation produced by the cattle, horses, and
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goats may eventually lessen the number of birds, if not eradicate some of the species
;

but as so many species resort to the sea-shore for food, the destruction of the vegetation

will be of less importance to them than it otherwise might. With a lessened vegetation,

however, less rain would fall, and in consequence the increased diihculty in procuring

water will operate against the birds maintaining their numbers.

On the whole it seems evident that the avifauna of these singular islands is menaced

not only by open enemies, but also is in danger of serious injury should any further

disturbance of the conditions of life supervene.

With the tortoises the mischief has all but been accomplished. The appearance of

man on these islands has been to them simply fatal. They have not only been taken

by hundreds as food ; but pigs now roam in their haunts, destined to destroy their eggs

and young whenever and wherever they can find them^

Br. HaheVs Account of Ms Visit.

"When I started on my travels in 1862 my plans did not include a visit either to

South America or to the Galapagos archipelago, my intention being, after exploring

Central America, to proceed westwards by way of the islands of the south seas to

Japan, and thence continuing a westerly route finally to reach Europe. Circumstances,

of which the chief was the high premium on gold during the war of secession in the

United States, which prevented my drawing money deposited in a bank in New York,

forced me to change my plans, and to direct my route first to South America and after-

wards to the Galapagos archipelago as oflering a rich field for investigation.

" The first obstacle I had to encounter was how to get to the islands, as they lie out of

the route of all regular communication. By inquiries made in Panama in 1866, I found

that my only chance of getting there was in one of the fisliing-boats which occasionally

sail from Guayaquil and Paita for the archipelago. On arriving at Lima in January

1868, 1 was.told that vessels used to sail from Callao for the purpose of fishing. On
making inquiries in Callao I heard that a schooner had arrived some weeks previously

from the islands, but that, her enterprise having proved a failure, she would not return

again. Her owner ofi'ered her to me for sale ; but the means at my command did not

admit of my purchasing her. I then wrote through the medium of the American

Minister to the American Consul at Paita, asking him about the possibility of getting

' Since the above was written, H.M.S. ' Peterel ' visited the Galapagos in July 1875 ; and in the Report

furnished to the Admiralty some statistics are given respecting the population, trade, and produce of these

islands. From this it would appear that there are living permanently on Charles, Chatham, and Albemarle

Islands 43 men, 16 women, and 13 children, besides a roving band of some 80 OrchiUa-pickers then working

on Chatham Island. Of animals introduced, it was estimated that there existed 2500 head of cattle on Charles

Island, 4000 on Chatham, none on James, and about 20 on Albermarle. Of horses, 150 existed on Charles

Island, hut none elsewhere. Of donkeys, 2000 on Charles, some on Chatham, large numbers on James, and 25

or thirty on Albermarle. Of goats, 300 or 400 on Charles, a few on Chatham, but none elsewhere. Pigs

existed in large numbers on Charles, Chatham, and James, but none on Albemarle.
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to the islands from that port. An English merchant in Lima, who owned some land

near Paita, who was going there, promised to make similar inquiries. Both the

answers were in the negative, that there was no chance of reaching the islands from

that port. My only resource therefore lay in Guayaquil.

" On arriving there, to my great joy I heard that there were two parties engaged in

collecting a kind of moss which grows on the islands, and which is sent to the English

market under the name of " Orchilla," and that these parties sent a vessel from time

to time to the islands with labourers and provisions to collect and bring away the

moss.

" I also found that one of the parties was engaged repairing a sloop, with the intention

of despatching her to the islands. Mr. Rubira, the head of the enterprise, told me
that he was himself going there as soon as two vessels now refitting were ready for sea,

which he thought would be in about a fortnight. He also expressed himself ready to

take me there, thinking that my knowledge of mineralogy might lead to the discovery

of some mineralogical wealth, of the existence of which he felt assured.

" The two weeks for the completion of the repairs turned out to be four, when the

larger of the two, a sloop (the ' Calandra '), of about ten tons, was ready to sail. This

was on the 28th of March. In this ship I had to go, while Mr. Rubira was to follow

in a few days in the other vessel, a schooner-rigged craft of about two tons, which the

owners called a pilot-boat. We were to meet in Ballenita, the nearest sea-port. On
March 30th we met with a sloop coming from the islands, having made the passage in

twenty-three days, in stormy, squally weather, and having on one occasion experienced a

continuous downfall of rain of eighty-three hours' dui-ation.

"We arrived at Ballenita on the afternoon of April 1st, 1868, and proceeded to the

town of Santa Elena, two miles distant, where I was hospitably received by Don Jose

Valdizan.

" For a year yellow fever had prevailed in Guayaquil, though of a mild form during

my stay in that city. As I had long desired to study that disease, I visited the hospitals

during my sojourn in order to' observe the patients afflicted with that disease. Yellow

fever also prevailed at Santa Elena and in the neighbouring country and towns ; and the

house of Mr. Valdizan seemed to have formed a focus of infection. For several weeks

cases had occurred there ; and at the moment of my arrival a gentleman was lying sick

with it, and four weeks before the book-keeper of the house died of it. Now the very

room which the book-keeper used to occupy, and in which he died, and which since his

death had never been touched or cleaned, the very clothing of the deceased hanging on

the walls, his coffee-pot and other utensils standing still on the table, his trunk with

his garments on the floor—this very room was assigned to me as my lodging during

my expected stay. Any one can imagine my feelings as I lay down to bed the first

night I slept there.

3q2
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" The night of the 5th April I was taken with yellow fever, which kept me invalided

for more than a month. In the meantime Mr. Rubira arrived and sailed with his two

vessels for the islands ; and thus my much-cherished hope to visit the Galapagos, to

realize which had cost me so much anxiety, trouble, and time, was at once thwarted,

and caused me much mental dejection. One hopeful ray alone remained. Mr. Rubira

had said that he would soon send back the sloop with a cargo of orchilla, and that I

could go out in her on her return voyage.

" Mr. Rubira had another reason for wishing for my company ; he trusted to my know-

ledge of practical astronomy to assist the gentleman to whom the command of the

sloop had been intrusted in directing the navigation. Although the captain had before

visited the islands as commander of one of two vessels once constituting the navy of the

Republic of Ecuador, he had not been to sea since that time, now many years ago ; and

consequently his nautical skill had lost too much of its freshness to ensure his being a

successful commander on the present occasion.

After an absence of six weeks the sloop arrived in Ballenita, never having reached

the islands, and being obliged to put back owing to her leaky condition. This

circumstance restored my mind to its accustomed vigour, and helped much towards

restoring my health. The sloop having been repaired, Mr. Rubira would not trust

himself to her again, but hired a schooner of about forty tons, in which we left

Ballenita on the morning of the 18th July, the sloop leaving at the same time. A
steady breeze led us to hope a good passage, which was realized ; for on the 22nd July

we reached Hood Island, the sloop arriving on the 26th.

" Whilst the schooner was loading the bales of orchilla, I daily visited the island

;

but I could not prepare any bird-skins for want of a suitable place for the operation,

finding none either on land or on board ; so, expecting to find the same species on the

other islands, I confined myself to the study of the volcanic formations of the island, in

collecting plants and such insects and animals as could be preserved in alcohol. I soon

found my mistake in neglecting the birds ; nor had I ever the opportunity of repairing

my error.

" The species of birds I observed on Hood Island consisted of the two kinds of Hawk,

the spotted as well as the dusky one (which Mr. Darwin considered to be individuals

of different ages of the same species), the Dove (Zenaula galapagensis), and some of the

smaller kinds of the genus Geospiza. But I saw no numbers of either Camarhynchus

or Cactornis. There was a small Duck {Dafila bahaniensis), an Owl (Asio galajjagensis),

and another night-bird larger than the Asio. The Thrushes on Hood Island were darker

than those of the other islands, their bills longer and more curved, and their song of

poorer quality. There was also a kind of yellowish Wren, less brilliant in tint than

Dendrwca aureola, and without the rufous cap on the crown. Besides these there

were two kinds of Albatrosses: one had a dark blackish breast and a white band

crossing the head from one eye to the other ; the breast of the other was grey, and the
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head black. Whether they were the sexes of one species, or two distinct ones, I am

unable to decide.

" The flora of Hood Island is very variegated. It was only on this island that I found

and collected the Ifomoea habeliana.

"At daybreak of the 27th we started for Charles Island (Floriana); and although the

sloop left at midnight we overtook her by 10 A.M. We anchored about noon in the

Puerto de las Cuevas, where we remained until the 3rd of August. As it was impossible

to land without getting wet through by the surf, I only went on shore once, and then

collected nothing but a few plants.

"The schooner having sailed with her cargo for Guayaquil, we started in the sloop on

the 3rd August, and reached that part of the island called Black Beach the next day

Our craft was in most miserable condition : not only did she leak, but her pump was

out of order, and she had to be baled out ; the rudder, too, only hung by its lower

hinge, a rope taking the place of the upper one. At Black Beach we took in some

fresh meat, which a man, living on the island with a woman and another man, his

assistant, supplied by shooting some of the wild cattle and swine. One day I visited

the upper part of the island, where the penal colony which came to such a deplorable

end formerly existed. After taking on board most of the labourers who had come

from Hood Island from want of food, we left Charles Island on the 12th of August and

sailed for Indefatigable, and anchored on the evening of 15th in the Puerto de la

Aguada. After being fairly established I commenced to make my collection of birds.

"The most noticeable birds of this island which I did not collect were two species of

Swallows. One, a large kind, kept to the perpendicular rocks which lined the estuary,

and did not fly inland ' ; the other, smaller, flew about the island, but too rapidly to be

shot by me. I also observed a Bat, but was not fortunate enough to secure one.

"We left our anchorage on September 4th, and sailed east by north to another

landing-place, which promised to yield ' orchilla ' in greater abundance, as a branch

of a tree brought from there was literally covered with it. On the 18th September we

left again, keeping the same course, and encamped on that part of the island known as

Puerto Garrapatero. It was here that I obtained the only specimen of Geosjnza strenua

I saw on Indefatigable. It is a little smaller than those obtained on Bindloe and

Abingdon. It was also in this island that I saw four birds, about the size of Storks,

pass high over head. Their wings were of a rosy colour, the breast white, and the

body white and cream-coloured. The men collecting the ' orchilla ' called them

Flamingoes^ saying that they frequented the higher portions of Indefatigable and

Charles Islands.

"We remained in this port till October 8th, and then passed on to another landing-

place till October 20th, and from there moved to the part of the island called Puerto

de las Platanas.

' Probably Progne eoncolor. ' Phcenicopterus ruber.
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" Mr. Eubira now arrived from Ballenita, where he had been to complete the purchase

of a sloop he had bought of a man at the second landing-place, who was occupied in

fishing; so we all embarked in her and sailed in the evening of the 23rd on a recon-

noitring cruise. We sailed first for Tower Island, which we reached the next day.

Landing Mr. Eubira and his partner, we proceeded to anchor in another place, and

there remained till the next day. I felt sorry not to visit Tower Island myself, as I

consider it one of the most interesting of the group as regards its ornithology. This

island, being very rarely disturbed by vessels, has become the breeding-place of many

sea-birds, for example, the Man-of-war bird' and others; and consequently many species

are found here not to be seen on the other islands.

" The Gannet of Tower Island has red legs and feet^ while the feet and legs of that on

Hood and Charles Islands are blue, the body being white and the wings blackish grey.

On Tower Island also a small species is found with chocolate-coloured plumage. Of

this species a specimen was caught on board the sloop, and secured by tying it by the

leg until I had an opportunity of dissecting it. But on Bindloe it was liberated by

somebody, and so I lost the specimen. The most interesting bird I observed was one

with white plumage all over, except the wings, which had black bands. Its long tail

resembled that of a Macaw, but its body was smaller, its bill being straight and of a

red colour ^ I have no doubt that a thorough exploration of Tower Island would

repay the explorer by the discovery of many species not to be found elsewhere.

" During the night of October 25th we sailed for Bindloe, which island we reached

the next forenoon. After anchoring, a boat went off to search for a suitable place for

encamping ; we reached the one selected next morning. I did not go on shore till the

day after, when every thing had been arranged in the tent. As the sloop was despatched

on the 19th November to get a supply of terrapin and water, I went in her to visit

other islands. We sailed first for Abingdon ; but finding neither terrapins nor water,

we made sail November 21st for Albemarle Island, where we arrived in the evening of

the 23rd, and anchored in Tagus Cove. The next morning we went on shore—a rather

perilous task, the surf being very high. Leaving one man to fill the casks with water,

which in several places oozed out of the rocks near the sea, most of it being not sweet

enough to drink, the rest of the party went oflF to look for terrapins. At the spring I

saw a wild cat come down to drink ; and the men told me there were many wild cats,

dogs, and also asses on Albemarle. The two latter are also to be seen on Indefatigable

and Chatham Islands, wild horses being also found on the last named. Of birds I

observed two kinds of Hawks, Dendrceca aureola, and some species of Geospiza, which

appeared to difl'er from those I collected elsewhere, and which I consider to belong to

species distinct from any in my collection. Camarhynchus haheli is also found on

Albemarle, and also Zenaida galapagensis ; but I saw no Mocking Thrushes.

"We left Albemarle on the last day of November for Bindloe, arriving at the northern

' Fregaia aquila. ' 'Pidbahlj Sula piscator. ' Phaeton cetliereus.
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end on December 6th. Here we had to anchor, being unable to reach our camp,

o-ndng to the strong current prevailing. The next forenoon, however, we made our

destination.

" Great difficulty was experienced in embarking the labourers, the surf running very

high—so much so that the canoe was repeatedly upset, and the few necessaries the men
brought with them lost. The embarcation accompHshed on December 9th, we sailed

for Abingdon the following morning, and reached this island m five hours. Abingdon

was the last island I visited, remaining there until the 1st January, 1869, on which day

the sloop sailed with a cargo of ' orchilla' for Ballenita, and I left in her Abingdon

Island and the whole of the gi'oup for good.

" During my stay I only found two birds' nests ; and I believe that the birds mostly

retire into the more elevated, shady, and cooler parts of the interior of the islands to

breed. One nest I found on Albemarle was shaped like a retort, and rested on the

branch of a bush. The other, found on Bindloe, was shaped like a cradle, and was

suspended from a branch."

II. Short Account op the Literature relating to the Birds of the Galapagos.

Prior to Mr. Darwin's visit to the Galapagos, but little notice had been taken of the

indigenous birds. Many of the writers who have left records of their visits to the

islands have made incidental observations of the birds they saw : these relate chiefly to

the sea-birds. They are so brief that it is only by the light of the positive knowledge

we now possess of the birds that these incidental notices can be interpreted.

The literature of the ornithology of the Galapagos, therefore, may be said to have

commenced with Mr. Darwin's visit. During his celebrated voyage in H.M.S. ' Beagle,'

thirty-four days were spent in the archipelago, the chief islands touched at being

Chatham, Charles, Albemarle, and James. The birds collected by Mr. Darwin were
briefly characterized by Mr. Gould in the ' Proceedings ' of this Society for 1837,

and were subsequently more fully described by Mr. Darwin himself in the third Part

of the 'Zoology of the Voyage of the Beagle.' Unfortunately, at the time of his

visit, Mr. Darwin did not fully appreciate the peculiar distribution of the bird-fauna

throughout the difierent islands, and the particular island where each specimen was

obtained was not always noted at the time. Enough, however, was recorded to form a

basis for deductions, the importance of which in their bearing upon the study of natural

science has never been equalled.

Subsequent observations tend to show that Mr. Darwin's views as to the exceedingly

restricted range of many of the species must be considerably modified. On the other

hand, the exploration of more of the islands has led to the discovery of other and

highly interesting species which there is every ground for supposing are not generally

distributed over all the islands of the archipelago. Mr. Darwin records having obtained

thirty-seven species of birds during his stay.
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Subsequently to Mr. Darwin's expedition, the archipelago was visited by the French

ship ' Venus ' in 1836-39 ; and a small collection of birds appears to have been made by

the Surgeon Neboux. One of these was characterized by the late Baron de la Fresnaye

as Camarhynchus cinereus, in the ' Magasin de Zoologie' for 1843. Others are described

by Prince Bonaparte as Zonofrichia galapagoensis (Conspectus Avium, i. p. 479), and

Procellaria tethys (Notes Ornithologiques, p. 92). The last named was probably

obtained during the visit of the ' V^nus ' to the islands ; but the locality ascribed to the

former I show elsewhere to be erroneous.

"Dr. Habel's visit was made in 1868. Though he touched at Hood, Albemarle,

and Tower Islands, no birds were collected. From Indefatigable Island, however, a

large and important series of birds was obtained ; and more important still are his

collections from the more northern outlying islands of BLndloe and Abingdon.

Neither of the last-named islands had before or since been visited by any naturalist.

A brief summary of Dr. Habel's collection, with descriptions of the new species, was

drawn up by Mr. Sclater and myself, and published in the Society's ' Proceedings ' for

1870. The same collections, with the addition of Dr. Habel's notes, now form the main

source whence the present Memoir is derived.

Since our paper was published, the veteran ornithologist Sundevall has communicated

to the ' Proceedings ' of this Society for 1871 a list of the collection of birds made by the

officers of the Swedish Frigate 'Eugenie' as long ago as 1852. Two new species are

described in this paper; and some careful notes are added on several of the species

mentioned. The islands explored were Charles Island, Chatham Island, and James

Island, which were also touched at by the ' Beagle.' Indefatigable Island was also

visited, where Dr. Habel collected largely. Albemarle Island is alluded to as having

been called at ; but no species of birds are mentioned in the list as having been

obtained there.

These papers include all that has been especially written on the birds of the

Galapagos Islands ; but allusions to Mr. Darwin's visit have been frequently made,

not only by Mr. Darwin himself in the narrative of his voyage as well as in others

of his well-known works, but also by Sir Charles Lyell, in his ' Principles of Geology,'

and by other writers.

The ground is classic ground ; and the natural products of the Galapagos Islands

will ever be appealed to by those occupied in investigating the complicated problems

involved in the doctrine of the derivative origin of species.
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III. List of the Species of Birds found in the Archipelago, and Remarks on their

Relationship to the Birds of other Countries.

[The specific names printed ia italics indicate that the species occurs elsewhere than in the archipelago.]

.n as
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1. Mimus.
1. trifasciatua .

.

2. melanotis . . . ,

3. parrulus ...

2. DendroBca.

4. aureola

3. Progne.

5. concolor ...

4. Certhidea.

6. olivacea

7. fusca

5. Geospiza.

8. magnirostris .

9. strenua

10. dubia

11. fortis

12. nebulosa . . .

13. fuliginosa . . .

14. parvula

15. dentirostris .

6. Cactornis.

16. scandens . . .

17. assimilis . . .

18. abingdoni ...

19. pallida

7. Camarhynchus'.

20. psittaculus

21. crassirostris .

22. variegatus . . .

2.3. prosthemelas .

24. habeli

8. Dolichonyx^
25. orizivorus ...

9. Pyrocephalus.

26. nanus
10. Myiarchus.

27. magnirostris .

11. Asio.

28. galapagensis . ,

12. Strix.

29. punctatissima

13. Buteo.

30. galapagensis . .

14. Pelecanus.

31. fuscus

Also on one of the islands visited

by Mr. Darwin.

Also on one of the islands visited

by Mr. Darwin.

*?

*
Seen on Albemarle Island.

[specified.

Voyage of ' Eugenie,' hut no island

' C'amarhi/nchus cinerens (Lafr.). This is apparently a distinct species ; but as I have only seen the had

figure of it in the Mag. de Zool., I omit it from the present list.

^ Zonotriehia rjahqiaijensin, Bp. The position of this species would he before Dolichonyx^ ; but as I both doubt

its distinctness from Z. coronata and also the origin of the specimen, I omit it from the list.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Sula'.

32. leucogastra

33. eyanops ....

Fregata.

34. aquila ....

Phaeton

35. cethereus

Ai-dea.

36. herodias

Butorides.

37. plumbeua . .

Nyeticorax.

38. pauper ....

Phoenicopterus.

39. ruber

Querquedula.

40. versicolor . .

Dafila.

41. bahamensis

Zenaida.

42. galapagensis

Porzana.

43. spilonota . .

jllgialitis.

44. semipalmata

Hsematopus.

45. palUatus .

.

Himantopus.

46. nigrieollis . .

Strepsilas.

47. interpres . .

Calidris.

48. arenaria . .

Heteroscelus.

49. incaniis ....

Tringa.

50. minutilla . .

Numenius.
51. hudsonicus . .

Anous.

52. stolidus ....

Larus.

53. fuliginosua

Creagrus.

54. fureatus ....

Procellaria

55. tethys ....

OEstrelata ".

56. phseopygia .

.

Spheniscus.

57. mendiculus

e2 oj

e^
^3

o-a

S.3

5

[specified.

Voyage of Eugenie,' but no island

Do. Do.

Tower Island (Habel), and voyage

of ' Eugenie.'

Tower Island (Habel).

Galapagos (Danvin).

Galapagos (Darwin, Sundevnll),

Indefatigable Island (Habel), and
voy. of ' Herald' and ' Pandora.'

Voyage of •* Eugenie.'

Galapagos (Darwin),

Observed on every island.

Galapagos (Darwin).

Galapagos (Sundevall).

Galapagos (Darwin).

Galapagos (Darwin').

Galapagos (Darwin),

Observed by Mr. Darwin, and voy.
' Eugenie.'

Galapagos (Darwin).

Galapagos (Niboux).

No doubt found on more islands.

' Dr. Habel describes a bird ho saw on Tower Island, which, I think, may have been 8. piscatrix. As no

specimens were obtained, I refrain from including the species in the list.

' A Petrel described above by Dr. Habel may, I thiuk, belong to a species distinct from this. He obtained

no specimens.
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Of these 57 species 19 only have as yet been found outside the limits of the archi-

pelago, leaving 38 species peculiar to the islands, or more than 66 per cent.

Putting aside 21 of the 57 species, being the sea- or shore-birds, we have a remainder

of 36 land-birds ; of these 36 species only four, with our present knowledge, can be

said to inhabit exclusively one island. These are Mimus parvulus of Albemarle Island,

Geospiza diihia of Chatham Island, Cactornis abingdoni of Abingdon Island, and Cac-

tornis pallida of Indefatigable Island. Very little can be said to be known of any of

these four species ; so that it is quite probable that they too may occur in other islands.

It Avill be seen, then, that Mr. Darwin's remarks on the internal distribution of the birds

of the archipelago require modification, and that certain species have not the exceed-

ingly restricted range that he supposed.

With regard to the 19 widely ranging species, we see that 9 of them are solely

American, the remainder being American also but at the same time more extensively

distributed.

Distribution of the Genera of Birdsfound in the Galapagos.

1. Mimus .

2. Dendrceca

3. Progne . .

4. Certhidea

5. Geospiza . .

6. Cactornis .

7. Camarhynchus

8. Dolichonyx .

9. Pyrocephalus

10. Myiarchus .

11. Asia . . .

12. Strix. . .

13. Buteo . . .

14. Pelecamis

15. Sula . . .

16. Fregata . .

17. Phaeton . .

18. Ardea . .

19. Butorides

20. Nycticorax .

North and S. America.

North and Central Ame-

rica and West Indies.

North and S. America.

Galapagos.

Galapagos.

Galapagos.

Galapagos.

North America.

South America.

North and S. America.

Cosmopolitan.

Cosmopolitan.

Cosmopolitan. .

Cosmopolitan.

Cosmopolitan.

, Tropicopolitan.

. Tropicopolitan.

, Cosmopolitan.

. Tropicopolitan.

, Cosmopolitan.

21. Phmnicopterus . Tropicopolitan.

22. Querquedula . Cosmopolitan.

23. Dafila. .

24. Zenaida .

25. Porsana .

26. JEgialitis

27. Hmmatopus

28. Himantopus

29. Strepsilas

30. Calidris .

31. Heterosceles

32. Tringa .

33. Numenius

34. Anous

35. Larus. .

36. Creagrus

.

37. (Estrelata

38. Procellaria

39. Spheniscus

. Cosmopolitan.

. South America.

. Cosmopolitan.

. Cosmopolitan.

. Cosmopolitan.

. Cosmopolitan.

. Cosmopolitan.

. Cosmopolitan.

. Shores ofNorth and South

Pacific Ocean.

. Cosmopolitan.

. Cosmopolitan.

. Tropicopolitan.

. Cosmopolitan.

. Galapagos'.

. Cosmopohtan.

. Cosmopolitan.

. Antarctic Seas.

It will be seen from this table that 27 out of the 39 genera of birds represented in

the Galapagos Islands are of very wide distribution. Of the remaining 12, 7 are found

in continental America, leaving 5 peculiar to the islands. It is the presence of these

7 genera therefore that demonstrate, beyond all doubt, the zoological affinity of these

islands to the American continent, so far as the class Aves is concerned.

' Perhaps also California.
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vacca occurs, and four species of Geospiza. Cactornis scandens and two species of

Camarlujnchus (C. psitfaculus and C. itrosthemelas) make up a total of seven species of

Finches. The two Tyrannidse {Pyrocephalus nanus and Myiarchus magnirostris) are

also met with, as well as the two Owls [Asio galapagensis and Strix punctatissima).

Butorides plimibeus is found here, also the Pigeon (Zenaida galapagensis). Here, too,

Spheniscus mendiculus occurs.

Indefatigable Island.—Visited by Dr. Habel and the officers of the ' Eugenie.'

Dr. Habel obtained no less than 267 skins on this island, beiag more than half his

whole collection. Mimus melanotis is the Mocking-bird of Indefatigable, as it is of

Chatham and James. Dendroeca aureola occurs in abundance ; Certhidea olivacea

would also appear to be a common bird. Of Finches we find four species of Geospiza,

Cactornis scandens, Camarhynclms psittaculus, and C. prosthemelas. Both the Tyrants

{Pyrocephalus nanus and Myiarchus magnirostris), both Owls (Asio galapagensis and

Strix punctatissima), alsoButeo galapagensis. Three species of Heron (Ardea herodias,

Butorides plumhea, and Nycticorax paupier), Bajila hahaniensis, the Pigeon {Zenaida

galapagensis), and the small Crake {Porzana spilonota). All the Limicolee (Plovers

and Sandpipers) that have been noticed in the archipelago are recorded by Dr. Habel

as occurring here ; he also found Larus fuliginosus. Altogether twenty-nine species

have been obtained in Indefatigable Island ; but this large number compared with those

recorded in other islands is doubtless mainly due to Dr. Habel having noted the

localities on all, or nearly all, his specimens.

Albemarle Island.—Visited by Mr. Darwin and the officers of the ' Eugenie.' Though

the largest island of the whole archipelago, but one species {Mimus parvulus) has as yet

been assigned to it ; this was obtained by Mr. Darwin. Professor Sundevall includes

this island in his list of those visited by the ' Eugenie ;' but no specimens appear to have

been collected ; at least none are recorded in Sundevall's list.

Bindloe Island.—Visited by Dr. Habel. Bindloe Island does not seem to possess a

Mocking-bird ; but Dendroeca aureola occurs. Its Certhidea {C. fusca), which it shares

with its neighbour Abingdon Island, seems to replace the C. olivacea of the other

islands. Three Geospizce are found. Its Cactornis is C. assimilis, which was also found

on one or other of the islands visited by Mr. Darwin. With Abingdon it has two

peculiar species of Camarhynchus {C. habeli and G. variegatus). Pyrocephalus nanus

and Myiarchus magnirostris are both found, and also the Pigeon {Zenaida galapagensis).

The widely ranging Strepsilas interpres and Calidris arenaria make up a total of

13 species, of which Dr. Habel collected 94 skins.

Abingdon Island.—Visited by Dr. Habel. Mocking-birds are also absent from

Abingdon Island, but not Dendroeca aureola. Certhidea fusca occurs, as well as on

Bindloe Island. Four species of Geospiza (including G. dentirostris) are found, and

a peculiar Cactornis {C. abingdoni). Camarhynchus is represented b)- C. habeli and

C. variegatus. Myiarchus magnirostris, Strix punctatissima, and the Buzzard {Buteo
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galapagensis) occur. The wide-ranging Heterosceles incanus appears here, and, lastly,

Lams fuUginosus. The number of species obtained by Dr. Habel in Abingdon Island

was 14, of which he made 84 skins.

The following islands remain as yet unexplored:

—

Albemarle Island.—Though in area this island is perhaps as large as all the rest put

together, we know positively of only one species of bird having been observed there,

viz. Minms parvulus. The northern part of the island is very sterile, and probably

does not support many land-birds ; but the south-eastern end is described as thickly

wooded and very green. Colnett (p. 144) speaks of having seen Storm-Petrels in

great numbers between Albemarle and Narborough. Captain Porter landed near

Point Essex, and says he saw plenty of birds called " Shags," and other sea-birds ; and

between Point Essex and Point Christopher the rocks were everywhere covered with

Seals, Penguins, " guanas," and Pelecans. Captain Porter subsequently visited a spot

which, from his description, appears to be Tagus Cove; here, he says, he saw a

" variety of birds."

Narborough Island.—No birds are recorded from this island; and, considering its

extreme barrenness, it is quite possible that no land-birds exist upon it.

Hood Island.—Captain Porter incidentally remarks (p. 233) that there are few birds

on this island, but that they are of the same description as those found on the others.

Tower Island.—Except Dr. Habel's brief notes, no account has been given of the birds

of this island. It is said to be low and different from the other islands of the archipelago.

Barrington Island, Duncan Island, Jervis Island.—These small islands have not yet

been visited by any collector. They are all situated in the central part of the archi-

pelago. Barrington is described as rather woody, Duncan as barren on all sides, while

Jervis is a convenient anchorage from which to visit the south side of James Island.

Wenman Island and Culpepper Island.—These two small islands are both described

as baiTen. Sea-birds resort to them ; but land-birds have not been reported. Captain

Porter saw abundance of Man-of-War Hawks (Iregata), Gannets, and Gulls near

Wenman Island. He also saw " Black Petrels," probably Procellaria tethys.

It will thus be seen that, so far as the ornithology of the Galapagos is concerned,

Albemarle Island offers the best prospect of additional discoveries to a future explorer.

The south-western part is the best worth working, being more wooded ; but Tagus Cove

and Banks's Bay should also be visited. The descriptions of Narborough are such as

to preclude the likelihood of any land-birds being found on it ; still it should not be

altogether passed by. Hood Island offers a fresh field for investigation ; and as it

maintains a peculiar species of tortoise, peculiar land-birds may still be forthcoming.

Still greater prospect of novelty is held out by the investigation of Tower Island,

which, though small, is so situated as to be considerably detached from the rest of the

archipelago. Barrington Island should not be overlooked, though the prospect of any

species different from those found on Indefatigable is small. Duncan Island and
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Jervis Island should also be visited, though they are little else but outlying rocks of

the larger islands, James and Indefatigable.

Lastly, of unvisited islands there remain Wenman and Culpepper. The chance of

finding any land-birds on either of these rocks is exceedingly small ; but the fact of

their non-existence should be ascertained.

All the islands that have already been investigated are vrorthy of further exploration.

The species of Mimus require more working out. Several of the so-called species of

Geospiza are but little known, such as G. magnirostris, G. ncbulosa, and G. dubia ;

also more specimens of Cactornis assimilis, C. abingdoni, and C. pallida are required to

complete our knowledge of these birds.

Camarhynchus psittaculus and C. crassirostris are but little known, and still less

the bird described by Lafresnaye as C. cinereus. The two Herons (Butorides plumbea

and Nycticorax pauper) are as yet only known from immature birds ; more specimens

of the Flamingo would be useful, and a good series of the Petrels. Lastly, and

most important of all, a series of observations are required upon the attitude the

different species of Geospiza maintain towards one another, tending to show how far

the differences observable, or thought to be observable, in dried specimens indicate

the actual grouping in species of living individuals.

From these remarks it will be seen that much useful work remains to be done in

these islands in the birds alone. In other branches of biological science even more

investigation is required.

V. On the Vabiation of the Species in certain Geneea, and the consequent

Difficulty in defining Specific Limits.

The acquisition of a large series of specimens of the different so-called species of

Geospiza renders the question as to the definiteness of the points of specific distinction

between them more diificult of solution than ever. Distinctions are plainly enough to

be seen between such birds as G. magnirosfris and G. parvula, where great disparity

in size is obvious. But these differences are gradually erased by almost insensible

steps by the interposition of G. strenua, G. fortis, and G. fuliginosa. The series

before me includes specimens that can almost as well be referred to either of two

contiguous species, so that their position can only be determined by assigning to each

species what must be called arbitrary standards of measurements of the bill alone. The

question follows. Do these birds, in their natural relations to one another, keep them-

selves to groups of individuals dependent upon the size of their bills ? The answer is

to be found rather by field-observation than by measuring skins. Were different

species, though closely allied, found to inhabit different islands, the case would be

much simplified. But what do we find ? Charles Island possesses three out of eight

so-called species, Chatham Island has no less than seven, James Island four, Indefati-
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gable Island three, Bindloe three, and Abingdon four. Thus we see that in Chatham

Island every gradation in size is represented.

Then as to coloration. The assumption of the black plumage by the old males seems

to be a slow process, the fully black feathering being only arrived at in probably the

third year; and it is probable, from the comparatively scanty numbers of the black

individuals, that the cock birds breed in the mottled plumage long before the fully

black dress is assumed. Observations on paired and nesting birds would here be

invaluable.

It would seem, then, that with these singular birds the sexual selection displayed

amongst them is such that it is almost a matter of indifference whether the cock birds

are mottled or black, and also that the nature of their food and the general conditions

of life are such that birds with huge bills as large as a Grosbeak's, as well as those

with bills no bigger than a Bunting's, can equally find sustenance, variation as regards

the length of wing, tail, and tarsi being equally unimportant. The members of this

genus present a field where natural selection has acted with far less rigidity than is

usually observable.

The gap between Geospiza and Cactornis is fairly defined—not but Mhat we see in

some specimens of the former more elongated bills than in others, showing a tendency

in Geospiza to develop in the direction of Cactornis. But it would seem that the con-

necting links are gone; hence our ability to define the difi'erences between these

genera.

Camarhynchus belongs to a somewhat difierent type ; and I am inclined to believe

that it is not to be traced to the same origin as Geospiza and Cactornis, but to a

common ancestor with, perhaps, Spermophila, the bill of the somewhat abnormal

ally of that genus {Neorhynclms nasesus) recalling to some extent the peculiarities of

the bill of Camarhynchus. So much for structural characters. In coloration Cama-

rhynchus resembles both Geospiza and Cactornis ; but the males of none of the species

are so black as those of the adults of the other genera.

It seems worthy of notice that, though the different species of Finches are not

restricted to any one particular island, there appears to be a prevalence of some one

species in each. Dr. Habel's collection shows that in Indefatigable Island two dominant

species occur

—

Geospiza fortis and G. fuliginosa. In Bindloe Island G. strenua abounds,

whilst in Abingdon we find G. parvula. It may thus be argued that the tendency of

each of these islands is to produce the form most prevalent in it ; but, on the other

hand, I am not able to say what attention Dr. Habel devoted to each species.
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VI. Account of each Species.

Genus Mimus.

Mimus is a purely American genus of the family Turdidse, the species composing it

being very widely distributed over both the northern and southern continents as well

as some of the West-Indian islands. The three closely allied species found in the

Galapagos Islands have their nearest continental ally in Mimus longicaudus, a species

found in Western Peru, and belonging to a section of the genus only found in the

Neotropical Region. There can be no question that Mimus trifasciatus and its insular

allies are strictly congeneric with the continental birds.

Mimus trifasciatus.

Orpheus trifasciatus, Gouldj P. Z. S. 1837, p. 27.

Mimus trifasciatus, G. R. Gra}^, Zool. Voy. Beagle, ill. p. 62, t. xvi.; Sundev. P. Z. S. 1871, p. 127.

Supra obscure fuscus, pileo saturatiore, uropygio pallidiore: secundariis et alarum

tectricibus albo terminatis: loris nigris albo supra marginatis, regionibus parotica et

auriculari albis, plumis infra oculos nigro varicgatis : subtus albus, pectore distincte

fusco-nigro notato, hypochondriis nigro maculatis : rectricum trium externarum apicibus

fusco-albido indistincte notati.s : long, tota (circ.) 10-5, alse 4'9, caudae 4'4, tarsi 1-7,

rostri a rictu 1'45 poll. angl. : rostro et pedibus obscure corylinis, mandibulae basi

pallido.

Hab. Charles Island {Darwin).

Mimus melanotis.

Orpheus melanotis, Gould, P. Z. S. 1837, p. 27.

Mimus melanotis, G. R. Gray, Zool. Voy. Beagle, iii. p. 62, t. xvii. ; Scl. & Salv. P. Z. S. 1870,

p. 323; Sundev. P. Z. S. 1871, pp. 124, 126.

c? supra obscure fusco-brunneus plumis singulis pallidiore marginatis, uropygio palli-

diore, pileo nigricantiore : primariis et secundariis albido stricte marginatis: tectricibus

alarum majoribus albo terminatis fascias duas formantibus, minoribus quoque albo

terminatis : superciliis et corpore subtus albis : loris et regione auriculari nigris : hypo-

chondriis maculis fuscis punctatis: cauda fusco-nigra, rectricibus tribus utrinque ex-

ternis albo gradatim terminatis : iride (ave viva) luteo : pedibus nigricantibus : rostro

nigro: long, tota 9|, alse 4^, caudae 4"3, tarsi 1"4, rostri a rictu 1-1.

(c? ad. ex ins. Indefatigable, 20th September, 18G8.)

Hab. Chatham Island {Barivin, Sundevall) ; Charles Island (Sundevall) ; James Island

(Darwin, Sundevall) ; Indefatigable Island [Habel, Sundevall).

Other notes on a fresh specimen taken by Dr. Habel are :
—

" Expanded wings from tip

to tip 131 inches, inside of mouth flesh-colour, and contents of the stomach insects."

" From the observations I made on the Mocking-birds of the different islands of the

VOL. IX.—PART IX. ifay, 1876. 3 s
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Galapagos archipelago I am inclined to think that Hood's Island is occupied by a

species distinct from any yet described.

" Hood's was the first island of the archipelago that we landed upon ; and I observed

that the Mocking-bird was difierent from the common one of the mainland of Ecuador.

In the latter country these Thrushes are great favourites with the natives, and I have

seen birds reared in large open cages hanging in the garden enjoy full liberty, flying

about during the day and being shut up only at night to protect them from being

attacked by cats or other animals. It struck me that the beaks of the birds on Hood's

Island were larger and more curved, that the birds were more sluggish in their habits,

and their voices less melodious than those inhabiting the mainland. Unfortunately I

neglected to collect specimens on Hood's Island, thinking I should meet with the

species elsewhere, and that I should return to Hood's Island for a longer stay. On
reaching Charles Island I found out my mistake, and that the Mocking Thrushes there

differed in their livelier and more intelligent habits, and in their superior powers of

song.

"The habits of the Mocking Thrushes of the archipelago are rather predatory.

These birds devour insects of various kinds, grasshoppers, and butterflies, which they

follow for a long distance, and catch on the wing. This may be the reason why insects

of all kinds are so shy throughout the archipelago, whilst all other animals are tame.

They I'eadily consume any kind of flesh, whether fresh or putrefying. They are not only

tame but bold and audacious. Many times birds have settled on my hat or gun, or

keeping near me have driven away smaller birds I was in pursuit of. The birds of

Indefatigable Island are excellent songsters ; and their varied notes often led me to

believe that I was listening to some unknown species of bird."—//.

MiMUS PARVULUS.

Orpheus parvulus, Gould, P. Z. S. 1837, p. 27.

Mimus parvulus, G. R. Gray, Zool. Voy. Beagle, iii. p. 6.3, t. xviii. ; Sundev. P. Z. S. 1871, p. 127.

Supra obscure fuscus uropygio paulo rufescentiore : loris, regione parotica et tectrici-

bus auricularibus nigris : secundariis stricte, et tectricibus alarum albo terminatis : subtus

albus, hypochondriis fusco maculatis : rosti'o et pedibus obscure corylinis, illo ad basin

mandibulse macula pallida notato : long, tota 8*2, alee 3'8, caudge 3-5, tarsi 1'3, rostri a

rictu 0-95.

Hab. Albemarle Island (Darwin).

Professor Sundevall suggests that M. parvulus is perhaps the young of M. melanotis,

and that M. trifasciatus was described from a very old specimen, being unwilling to

admit that three closely allied forms inhabit islands so near together. I have examined

carefully Mr. Darwin's types in the British Museum ; and the conclusion I have come

to is that

M. trifasciatus is a species very distinct from the other two, the chief points of dif-
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ference being its larger size, its having the chest marked with dark brown instead of

being white, and in the white terminations to the wing-coverts and secondaries being

more conspicuous.

M. parvulus is very closely related to M. melanotis; and I am inclined to believe that

a larger series of specimens would show that the differences (in size alone) would gra-

dually disappear. It must be observed that the specimen of the small bird {M. j)ar-

vulus) came from the sterile part of Albemarle Island (probably Tagus Cove), and

hence may represent a small starved race of the more robust M. melanotis.

Genus Dendrceca.

The species of this somewhat varied genus, so far as coloration is concerned, found

in the Galapagos Islands belongs to the rather restricted section which is best known by

the common Dendrceca cestiva of North America. This last-named bird is extremely

abundant, and migrates from the northern continent in autumn to spend its winter in

Central America and the northern provinces of South America. Other members of this

section are found stationary in Central America and the West-Indian Islands. Closely

allied races are to be found in Cuba, Jamaica, the Virgin Islands, and Barbadoes. The

Central-American bird is rather more distinctly differentiated, being itself di^dsible into

two very closely related races. Mr. Ridgway, the most recent writer on this genus,

gives the following as the species and varieties of this section of the genus :

—

Dendrceca ^estiva. Entire continent of North America, migrating in winter to Central and South

America as far as New Granada.

Dendrceca petechia. West Indies, except Trinidad and Barbadoes.

Var. gundlachi. Cuba and the Bahamas.

Var. petechia. Jamaica and Haiti.

Var. ruficcqnlla. Porto Rico, St. Thomas, St. Croix, and St. Bartholomew.

Dendrceca aureola. Galapagos Islands.-

Dendrceca capitalis. Barbadoes.

Dendrceca vieilloti. Central America and New Granada.

Var. vieilloti. New Granada.

Var. rvfigula. Isthmus of Panama.

Var. bryanti. Honduras and Yucatan to Mazatlan.

As it is very difficult to distinguish specifically between fully adult birds from the

Galapagos Islands and Jamaica, the generic affinities between B. aureola and other

members of Dendrceca are complete.

Dendk(eca aureola.

Sylvicola mireola, Gould, Zool. Voy. Beagle, iii. p. 86, t. xvii.

Dendrceca aureola, Baird, Rev. Am. B. i. p. 194 (note) ; Ridgw. N.-Am. Bii-ds, i. p. 217.

Dendrceca petechia, var., Sundev. P. Z. S. 1871, p. 124.

Mniotilte d'ete, Prev. et Des Murs, Vov- Venus, v. p. 197.

3s2
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d ad. supra olivaceus : pileo antico castaneo : alis et cauda fusco-nigris extus olivaceo

raarginatis ; tectricibus alarum conspicue luteo marginatis : rectricibus, nisi duabus

mediis, in pogonio interne luteis, apicibus fuscis : subtus flavus, pectore et hypochondriis

raaculis elongatis castaneis notatis.

<S jun. supra olivaceus, pileo antico concolori: alis et cauda fuscis plumarum margi-

nibus dorso concoloribus : subtus sordide luteus, maculis castaneis adulti carens.

2 ad. supra cinereo-olivacea, tectricibus alarum sordide albo marginatis: subtus alba

vix luteo tincta : iride brunnea.
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cimens I collected of this bird belonged to at least two, if not three, distinct species. 1

was led to this belief by the diversity of size, though of small extent, in my specimens

;

but more notable still were the three distinct styles of colour of their plumage, their

different habits, and a difference in their song. I collected both sexes of these supposed

species, and found differences, with the sole exception that the females of the yellow-

species were exactly like those of the spotted kind. The smallest species, with a greyish

green plumage and whitish breast, frequented exclusively the lower bushes on the dry

land away from the sea-coast, and in its flight would rise just enough to clear the bush

it rose from, and alight immediately on the next adjoining. I never saw it in company

with the two other species. It does not sing, but merely utters a chirping note. The
two other species are of the same size, and differ only in the colour of their plumage.

The breast and head of one species is of a uniformly bright yellow colour ; the breast of

the other is spotted, and it bears on its head a reddish chestnut cap. Both these varieties

mingle together and associate in small flocks of five or six birds. I never observed one

of the plain variety without seeing some of the spotted kind with it. The first speci-

men of the yellow variety I secured was in such company ; and I considered it to be the

female of the spotted one, especially as its cries when wounded were answered by a

spotted male which approached me. However, on dissecting the specimen, I found, to

my surprise, that it was a male. Both these varieties frequent trees (' palo salado ' of the

natives of the mainland) growing on the sea-shore or the lagoons formed by the spring

tides, the roots of which are washed by the sea-water at each tide. In their lively move-

ments from branch to branch in search of insects they chant a pleasant tune. The

males also sing when flying, as they do rapidly, from shore landward, or vice versa,

never remaining long in one locality.

" If all the specimens of these three varieties are but the individuals of one species

in different stages of dress, it would show that the plumage of the young is distinct

from that of the adult, and that two changes are undergone before maturity is attained.

A similar feature is seen in the case of Geospiza, to which I allude below.

" On Hood's Island, where we first touched, the gentleman in whose company I

visited the Galapagos archipelago and I observed some birds which seemed to us to

belong to a species or variety distinct from the present bird. Their yellow plumage

was of a less brilliant colour ; and they did not possess the characteristic reddish

chestnut cap."

—

H.

I have no doubt tiiat there is but one species of this bird, and that the apparent

differences noticed by Dr. Habel are to be attributed to different stages of plumage.

Those as described above are the young bii'ds in their earliest dress, the adult females

(through which stage the maturing males pass), and the adult males.
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Genus Progne.

A purely American genus of Hirundinidae, one (or two members, recognizing

Professor Baird's P. cryptoleuca) of which belong to North America, the rest being

restricted to the Neotropical Region. The species inhabiting Central America and

the northern portions of South America is P. chalyhea, in which the abdomen in both

sexes is white, as is the case in the Antillean P. dominicensis. The present bird, in its

whole-coloured plumage, resembles P. jiwrpxtrea of North America—a species which

ranges into Brazil, but keeps always to the east coast of the southern continent.

Progne concolor.

Hirundo concolor, Gould, P. Z. S. 1837, p. 22.

Progne concolor, Baird, Rev. Am. B. p. 278.

Progne modesta, Voy. Beagle, iii. p. 39, t, 5 ; Prev. at Des Murs, Voy. Venus, v. p. 182.

Hirundo modesta, Neboux, Rev. Zool. 1840, p. 291 ; Sundev. P. Z. S. 1871, p. 125.

Nitide purpurascens unicolor, alls et cauda obscurioribus : long, tota G'6, alse -5,

caudse rectr. ext. 2-5, rectr. med. 1-9, tarsi 0-5, rostri a rictu 0-75.

Hab. James Island {Darwin, Sundevall) ; Charles Island (Weboux).

Dr. Habel did not secure specimens of this Swallow, but appears to have seen it on

Indefatigable Island. It has hitherto only been obtained on James Island and Charles

Island.

Genjis Certhidea.

This genus was placed by Mr. Gould in the family Fringillidse, and in his opinion

represented the extreme form of the group characterized by Geospiza. After a close

examination Mr. Sclater and I convinced ourselves (Nomencl. Av. Neotr. p. 16) that

this somewhat singular form was best placed near the genus Conirosfrum, and in the

Coerebidse, the attenuated and sharply pointed bill suggesting forcibly an affinity with

that genus and family. From Conirostrum Certhidea differs in having much shorter

wings and tail ; but in the form of the nostril, the scutellation of the tarsi, and in the

proportionate length of the toes it agrees closely with that genus.

The genus Conirostrum contains six species, all of which are restricted in their range

to the Andes, and are found at a considerable elevation from Columbia to Bolivia,

never descending into the hot lowlands. ,

Certhidea olivacea.

Certhidea olivacea, Gould, P. Z. S. 1837, p. 7; Darwin, Zool. Voy. Beagle, iii. p. 106, t. ,xliv.

;

Scl. & Salv. P. Z. S. 1870, p. 323.

cJ (Indefatigable Island) supra fusco-olivaceus, alis et cauda paulo obscurioribus,

illarum tectricibus fusco-albido marginatis: subtus ochrascescenti-fuscus : abdomine
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dilutior : rostri maxilla brunnea : mandibula albida : pedibus flavicanti griseis : long,

tota 3-85, alae 2, caudae 1'5, tarsi '8.

? mari similis, sed paulo ochrascescentius tincta.

Hah. Chatham Island, James Island {Darwin) ; Indefatigable Island (Habel).

Dr. Habel gives the measurement of the outstretched wings of this species as

6f inches. He adds the following note :
—" This species lives exclusively on insects,

which it hunts through the thickest bushes in flocks, warbling its not unpleasing notes.

It wanders from bush to bush by a short, low flight. The density of the thickets often

renders it a difficult bird to secure."

—

H.

Certhidea fusca.

Certhideafusca, Scl. & Salv. 1870, p. 324.

Supra fusca, subtus grisescenti-albida : subalaribus et remigum marginibus internis

albis: rostro et pedibus nigris : long, tota 3-7, alse 2-0, caudae 1-5, rostri a rictu 0-5,

tarsi 0'8.

Obs. Praecedenti similis sed rostro graciliore, colore, sicut pedum, nigro et veste niagis

fusca distinguenda.

Hab. Bindloe and Abingdon Islands {Habel).

Certhidea fusca.

"The morning after I landed on Abingdon Island I was pleasantly surprised on

hearing a melodious song near the tent which I had never heard before in other

islands of the archipelago, and which reminded me of the notes of a Central-American

Wren. Hurrymg out of the tent to look for the songster, I could hardly believe my
eyes when I saw this bird, expecting to find a Wren. Only by repeated observations

could I convince myself that it really was the owner of so sweet a voice.

" Its habits only differ from those of the preceding species inasmuch as it is found in

smaller flocks. These keep flying from bush to bush, which on the arid volcanic soil

of Bindloe and Abingdon Islands grow less densely and are more isolated. Certhidea

fusca lives entirely on insects."

—

H.
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Genus Geospiza.

This genus has been placed by Gray near Coccothraustes ; but full regard being taken

of the strongly angulated tomia of the upper and lower jaw, I think it will be seen

that this is not its right position. In the formation of its bill it hardly differs at all

from some species of Guiraca, such as G. concreta and its allies. The legs and feet,

however, are much longer and stronger than in any species of Guiraca ; and the tail,

in proportion to the wings, is very short. The general coloration too is quite different.

1 feel satisfied, however, that, Geospiza has its nearest continental ally in Guiraca.

The different states of plumage, on which Dr. Habel remarks below, are to be attri-

buted to the different ages of individuals. The younger birds are the lighest-coloured

and present the most mottled appearance ; as they get older they become darker, until

at last in old males the plumage is almost uniform black. The colour of the bill

appears to vary irrespective of age, as some black birds have light-coloured bills,

though in the majority of birds in this dress it is black. Younger mottled birds have

light-coloured bills, but in old females, just as in the males, the bill is usually black.

Dr. Habel has supplied me with the following general remarks on the birds of

this genus :

—

" The colouring of all the species of this genus exhibits three styles—a black, a

brown, and a grey. This is the case both in male and female birds, except that the

plumage of the females is of a dirty brownish colour, whereas in the males it is black.

It would seem reasonable to divide each species into three varieties, as besides the

plumage the colour of the feet, as well as of the beaks, is different in these three

varieties. The colour of the feet varies from a light grey to black, and that of the

beak from yellow to brownish black.

" Though the food of the Gcosjrizw consists chiefly of seeds of plants and trees, they

also feed on insects. During the ebb of the tide these birds, especially the smaller

species, visit the bare places, where they pick up different plants and animals of the

sea from amongst the stones. The reason for their resorting to such localities for food

is perhaps to be found in the scarcity of water more or less experienced by birds on

these islands. On the Island of Abingdon, where no pools of water exist, the birds are

dependent for water on the morning dew and the water condensed from the steam

which issues from the crevices of the volcanic rocks. The feathers of the faces of

these birds are often smeared with the gummy substance formed by the juice of the

Opuntia, which stands to them in the place of water."

—

H.

Geospiza magnikostkis.

Geospiza maffnirostris, Gould, P. Z. S. 1837, p. 5 ; Darwin, Zool. Beagle, iii. p. 100, t. xxxvi.

c^ futiginoso-niger, crisso albo nigro variegato : rostri maxilla nigra : mandibula flavo

variegata: long, tota (cir.) 6"0, alee 3"5, caudse 2-0, tarsi I"05, rostri a rictu 0*9.
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6 juv. fusco-niger, dorsi, gulee et pectoris plumis pallide fusco marginatis, abdomine

fere fusco unicolori: long. tot. cir. 5'7, alse 3'3, caudffi 2'0, tarsi I'O, rostri a rictu 1'85.

? fusca, corporis plumis omnibus pallide fusco late marginatis : abdomine fere fusco

unicolori: long, tota cir. 5'7, alse 3'35, caudse 2'0, tarsi I'O, rostri a rictu 0'9.

Hai. Charles Island and Chatham Island {Darwin).

Mus. Brit.

This species, the largest of the genus, did not come under Dr. Habel's notice. The

only specimens I have seen are Mr. Darwin's types, now in the British Museum.

I have little doubt that a large series of the skins of this bird would show that the

dimensions of the species graduate into those of G. strenua.

The accompanying woodcut shows the outline of the bill of G. magnirostris.

Geospiza magnirostris,

Geospiza STBENUA.

Geospiza strenua, Gould, P. Z. S. 1837, p. 5 ; Darwin, Zool. Voy. Beagle, iii. p. 100, t. xxxvii.

;

Scl. & Salv. P. Z. S. 1870, p. 323; Suiidev. P. Z. S. 1871, p. 124.

6 (Bindloe Island) niger unicolor, crisso albo marginato : rostro nigerrimo : long,

tota 5-75, alffi 3*2, caudce 2-0, tarsi I'O, rostri a rictu 0'75.

6 junior (Bindloe Island) fuliginoso-niger, dorsi et abdominis plumis fusco margi-

natis: rostro nigricanti-comeo, flavido variegato: long, tota 5'75, alse 3'2, caudse 1'9,

tarsi 0"95, rostro a rictu 0'75.

6 hornot. (Bindloe Island), ? omnino similis, dorso et pectore forsan paulo obscurio-

ribus: long, tota 6'0, alee 3'1, caudse 1'8, tarsi I'O, rostri a rictu 0'75.

S (Bindloe Island) fusca, corporis plumis undique pallide fusco late marginatis:

abdomine fere fusco-albido unicolori: long, tota 5-5, alae 2-9, caudse 1'9, tarsi 0-95,

rostri a rictu 0'8.

Hab. James Island and Chatham Island {Darwin) ; Indefatigable Island, Bindloe

Island, and Abingdon Island {Habel); James Island {Sundevall).

The greatest variation prevails in the coloration of the males of this species. The

absolutely black birds, which are doubtless the oldest males, are very few in proportion

to the mottled ones, numbering only nine out of sixty-three specimens (male and

female) before me. Of these nine three have yellowish marks on their bills. Between

the wholly black birds and the youngest males there is every gradation of plumage,

until we come to birds that do not differ appreciably from the females.

As regards the variation in size, especially of the bill, I find that no set of dimen-

voL. IX.—PAET IX. May, 1876. 3 t
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sions is associated with any particular island, every gradation being observable in the

large series from Abingdon Island. Dr. Habel had especially noted tvpo birds as

females of black males ; and these two present almost the extremes as regards the size

of their bills. Both are from Bindloe Island. The following table shows the extent to

which this species varies in some of its dimensions. The woodcuts show the largest

and smallest bills I have been able to select out of Dr. Habel's series.

The wing varies from .

The tail varies from .

The tarsus varies from

2'9 inches to 3'3 inches, or 0'4 inch.

1-8 inch to 2'1 inches, or 0'3 inch.

0'9 inch to I'O inch, or 01 inch.

Geospiza strenva c?

(Abingdon Island).

Geospiza strenua

(Bindloe Island).

Dr. Habel notes that tlie colour of the iris is brown or dark brown, the tarsus black

or grey, the underpart of the foot light brown or light grey, the bill brown, yellowish

brown, or black, the gums straw-colour, and the food chiefly seeds.

" I felt disposed," Dr. Habel writes, " to separate two or three varieties of this

species, not only on account of the colour of their plumage, but also because the black

individuals keep apart from the others, are livelier in their movements, and quicker in

their flight ; they wander in small groups all over the island in which they live, uttering

their short, not unpleasing song from the branch of a tree. The grey and the brown

birds form a large flock, and search for their food in bushes or on the ground ; they are

slower in their movements, and utter a harsh, croaking note. Nearly all the specimens

I obtained were from Bmdloe and Abingdon Islands. On Indefatigable one only

belonging to this species, and that the only one seen, was secured. It was found

by the side of a small lagoon formed in the sand at high water. By filtering through

the sand this water had lost its salt, and could be used for cooking. Hither the birds

came to slake their thirst."

—

H.

Geospiza dtjbia.

Geospiza dubia, Gould, P. Z. S. 1837, p. 6; Darwin, Zool. Voy. Beagle, iii. p. 103.

Hah. Chatham Island (Dartvin).

Unrepresented in Dr. Habel's collection.

Mr. Darwin's type specimen has, since the dispersion of this Society's Museum, been

lost sight of, as it is not to be found in the British Museum. With Bonaparte (Consp.
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i. p. 543), I much doubt the possibility of maintaining G. duhia as a distinct species, based

as it is on a female specimen whose dimensions are intermediate between G. strenua and

G. fortis, both Chatham-Island species.

Geospiza fortis.

Geospiza fords, Gon\A, P. Z. S. 1837, p. 5; Darwin, Zool. Voy. Beagle, iii. p. 101, t. xxxviii.

;

Sol. & Salv. P. Z. S. 1870, p. 323; Sundev. P. Z. S. 1871, p. 124.

Species G. strenum quoad colores omnino similis, magnitudine solum differens.

Hah. Charles Island [Darwin, Sundevall) ; Chatham Island [Darwin) ; Indefatigable

Island, Bindloe Island, and Abingdon Island [Hahel); James Island [Sundevall).

I am in much doubt whether to place a single female skin from Indefatigable Island

with this species or with G. strenua ; but as there seems to be a slight gap as regards

its bill in the series between it and the specimens of that species where none exists on

the side of G. fortis, I have placed it with the latter. Its wing measures 2-95 inches,

and equals in this respect another specimen from Indefatigable ; but in this the bill is a

little smaller. In the length of its tail it exceeds by -05 inch any of the other speci-

mens attributed to G. fortis ; but in the length of its tarsus several others equal it.

The extent to which individuals of this species vary as regards some of their dimen-

sions is as follows:—
Wing varies from . . . . 2'5 inches to 2'95 inches, or 0'40 inch.

Tail varies from 1'5 inch to 1'85 inch, or 0"35 inch.

Tarsus varies from .... 0-8 inch to 090 inch, or 0-10 inch.

The extremes in the size of the bills is shown in the following woodcuts :

—

Geospiza fortis 2
Oeospha fortis c?

(Indefatigable Island). (Bindloe Island).

Dr. Habel's collection contams 2-3 specimens from Indefatigable Island, 16 from

Bindloe Island, and 4 from Abingdon Island, the locality of one being unrecorded.

The Indefatigable-Island specimens are of rather larger average dimensions than those

from either Bindloe Island or Abingdon Island ; and the females from Abingdon Island

are darker than those from the other two islands.

Of G. fortis Dr. Habel writes as follows:—"A bold and destructive species, entering

the tent in numbers, where, not content with picking up the rice that lay scattered

about, they would make holes in the bag containing it to get at the grains. They paid

no regard to the presence of man, and when chased away would instantly return again.

Other allied species would also enter the tent in search of food ; but Geosjpiza fortis

3t2
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surpassed all in boldness. In the woods they are to be found on the ground picking

up the seeds of the 'Palo santo ' [Guayacum sanctum), and are always to be seen in

small flocks. Two females only were obtained in Indefatigable Island, the rest in

Bindloe. It is also found on Abingdon Island."—//.

Geospiza nebulosa.

Geospiza nebulosa, Gould, P. Z. S. 1837, p. 5; Darwin, Zool. Voy. Beagle, iii. p. 101; Sundev.

P.Z. S. 1871, p. 125.

Supra fusca, plumarum marginibus pallidioribus, pileo obscuriore ; alis et cauda fusco-

nigris, fusco-ochraceo margiuatis ; subtus pallide fuscescens, pectore et hypochondriis

fusco maculatis : rostro pallido : pedibus corylinis : long, tota (cir.) 4"7, alse 2'8, caudae

2-65, tarsi 0-9.

Hab. Charles Island [Banvin, Sundevall) ; Chatham Island (Sundevall).

Mus. Brit.

This species was not represented in Dr. Habel's collection. The British-Museum

specimen is apparently a female ; and I doubt the possibility of distinguishing it from

G. fortis. Its dimensions agree with the average of those of that species.

Geospiza fuliginosa.

Geospiza fuliffinosa, Gould, P. Z. S. 1837, p. 5 ; Darwin, Zool, Voy. Beagle, iii. p. 101 ; Sol. & Salv.

P. Z. S. 1870, p. 323; Sundev. P. Z. S. 1871, p. 125.

Geospiza fuligineux, Prevost et Des Murs, Voy. Venus, Ois. p. 208.

Species quoad colores G. strenuce et G.forti omnino similis, sed statura minore differens.

Hab. Chatham Island and James Island {Darwin, Sundevall); Indefatigable Island

(Habel).

As in the previous species, I have taken the measurements of the numerous speci-

mens (33) of G.fuliginosa in Dr. Habel's collection with the view of ascertaining to what

extent they vary. The following is the tabulated result :

—

Wing varies from .... 2'25 inches to 2'55 inches, or 030 inch.

Tail varies from . . . . 1-40 inch to 1'65 inch, or 0-25 inch.

Tarsus varies from . . . 0-70 inch to 0'85 inch, or 0-15 inch.

The extent to which the bills vary is shown in the woodcuts :

—

Geospiza fidiginosa J Geospiza fuliijinosa

(Indefatigable Island). (Indefatigable Island).

It will be noticed that this bird appears to be abseat from both Bindloe and

Abingdon Islands, the still smaller G. imrvula being found there. The omission of
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this term in the series makes Geospiza fortis well defined, so far as these two islands

are concerned, from G. parvula. But then we find G. strenua, the next larger in point

of size to G. fortis; so that no rule can be traced showing that in each island the

Geospizce are well defined by the omission of some one or more intermediate species

to be sought for in some other island.

Of this bird Dr. Habel says, " The members of this species, like the rest of the mem-

bers of the genus Geosj)iza, associate in small flocks. Although seeds and other vegetable

substances form their chief food, they resort at low tide to the sea-shore in search of

sustenance."—//.

Geospiza paevula.

Geospiza parvula, Gould, P. Z. S. 1837, p. 6; Darwin, Zool. Vog. Beagle, iii. p. 102, t. xxxix.

;

Scl. & Salv. P. Z. S. 1870, p. 323; Sundevall, P. Z. S. 1871, p. 125.

Species quoad colores G. strenuce similis, sed totius generis minima.

Hab. James Island {Darwin) ; Chatham Island {Sundevall) ; Bindloe and Abingdon

Islands {Habel).

Considerable variation is shown in the size of individuals of this species, as will be

seen from the following table :

—

Wing varies from .... 2'15 inches to 2*40 inches, or 0-25 inch.

Tail varies from .... 1'30 inch to 1-50 inch, or 0-20 inch.

Tarsus varies from . . . 0-63 inch to 0-72 inch, or 0-09 inch.

the variations in the bill being, as in the former cases, shown by the woodcuts :

—

Geospiza parvula ^ Geospiza parvula 2
(Bindloe Island). (Bindloe Island).

" In habits this species resembles the foregoing, with which it consorts."

—

H.

Geospiza dentirosteis.

Geospiza dentirostris, Gould, P. Z. S. 1837, p. 6; Darwin, Zool. Voy. Beagle, iii. p. 102; Scl. & Salv.

P. Z. S. 1870, p. 323.

cJ niger, crisso stricte albo marginato : rostro nigro, maxilla dentata: pedibus obscure

corylinis: long, tota 4'5, alse 2-4, caudse 1-4, tarsi 0-8.

S fusco-nigra, subtus pallido fusco variegata: long, tota 4-3, alse 2-35, caudse 1-35,

tarsi 0'8.

Hab. Galapagos {Darwin) ; Abingdon Island {Habel).

Dr. Habel obtained five specimens of this species in Abingdon Island, of which four

are marked males and one female. One only of the males is in the black dress of the
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adult. In this the crissum is nearly pure black, the feathers being very narrowly edged

with white. The bill, as pointed out by Mr. Gould, has a distinct tooth-like prominence

in the middle of the cutting-edge of the mandible on either side. The female is darker

than is usual in other Geospizm.

Of G. dentirostris Dr. Habel says:—" Usually seen in groups of families, frequenting

low bushes in search of fruit, the members uttering a cheerful chirping note. In the

morning they visit the bushes growing near the shore ; later in the day they retire more

inland. I only met with this bird on Abingdon Island, where it predominates over

the other species in numbers."

—

II.

Before passing to the next genus I will recapitulate the measurements of all the

above species of Geospiza, except G. nehulosa and G. dubia, of which oui- knowledge is

as yet incomplete, and also G. dentirostris, which seems to have distinct characters of

its own.

G. fortis.

inches.

2-95-2'5

1-85-1-5

0-90-0-8

Of all except G. magnirostris the largest and smallest measurements are given.

From this table it will be at once seen that the gradations from the largest to the

smallest species are quite complete, and that the only grounds for separating them at

all rests upon the dimensions of the bill, where the steps are not quite so gradual.

But the dimensions of the bills furnish but slender specific characters, as will be seen

by the accompanying cut.

G.
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species, we have in these islands an instance of instability as regards size not often

met with in the class Aves. In some members, however, of the genus Oryzohorus, allied

to Guiraca, considerable variation is to be found in size, especially of the bill ; I refer

to 0. crassirostris, which has been divided into four or more so-called species, and to

0. torridus, which has not, so far as I am aware, been divided at all.

Genus Cactornis.

In 1843 Mr. Gould described a bird from Bow or Harp Island, one of the Low
archipelago, which he placed in the genus Cactornis, under the name C. inornatus.

The specimen, which was obtained by Mr. Hinds, and subsequently figured in the

'Zoology of the Voyage of the Sulphur,' at the time it was described formed part of

the collection of this Society, and afterwards passed into the British Museum. The

type appears to be a specimen of an immature bird, but it belongs to a genus distinct

from Cactornis, the tail being longer and somewhat forked, the bill more slender and

curved, and the mandible slightly projecting, and shows some affinity to Hemignathus.

G. R. Gray referred this bird to the Sandwich-Islands genus Loxops, calling it in his

' Hand-list' (i. p. 114) Loxops inornata ; but it does not appear to be strictly congeneric

with that bird, the nostrils being exposed and not covered with densely set feathers.

The single specimen upon which Mr. Gould founded his Cactor^iis inornata is not suffi-

ciently mature for me to pronounce decidedly upon its position, but it appears to

belong to a distinct genus. Anyhow I feel justified in removing the bu-d from the

genus Cactornis, where Mr. Gould placed it.

Omitting then C. inornata from Cactornis, this genus remains peculiar to the Gala-

pagos Islands. Its relationship to Geospiza is evident, the chief difference being the

great elongation of the bill compared with the stout bill of the latter genus.

Cactoknis scandens.

Cactornis scandens, Gould, P. Z. S. 1837, p. 7 ; Darwin, Zool. Voy. Beagle, iii. p. 104, t. xlii. ; Sol.

& Salv. P. Z. S. 1870, p. 323; Sundev. P. Z. S. 1871, p. 124.

Tisserin des Gallapagoes, Neboux, Rev. Zool. 1840, p. 291.

Cactornis grimpeur, Prevost et Des Murs, Voy. Venus, Ois. p. 204.

<3 nigerrimus, crissi plumis albo marginatis: rostro nigro flavo variegato, pedibus

corylino-nigris : long, tota 5-75, alse 2-85, caudse 1-75, tarsi 0-9, rostri a rictu 0-7.

i juv. fuliginoso-niger, pileo obscuriore ; gula et pectoris plumis fusco marginatis
;

ventre imo et crisso sordide fuscis.

? fusca, pileo obscuriore ; ventre imo et crisso multo pallidioribus : dorsi, guise et pec-

toris plumis pallido fusco marginatis: long, tota 5'25, alse 2'7, caudse 1'6, tarsi 0'83,

rostri a rictu 0'65.

Hab. James Island {Darwin, Sundevall) ; Charles Island {Nehoux, Sundevall) ; Inde-

fatigable Island (Haiel).
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" I found seeds in the stomachs of almost all of the specimens of Cactornis obtained

on Indefatigable, whilst fibres of Ojiuntia were found in those from Bindloe. The

reason of this doubtless is to be found in the fact that in the former island are many

ponds of brackish water, where all the birds resort to drink. No such ponds exist on

Bindloe or Abingdon, still less springs of water. Consequently the birds are entirely

restricted for water to the morning dew and the drops produced by steam which, issuing

out of the crevices of the rocks, becomes condensed on the foliage of the surrounding

herbage. On Bindloe and Abingdon these bii'ds resort more to the juice of the succu-

lent leaves and fruit of the different species of Opuntia. Thus feeding, the feathers of

the face of these birds become matted together. Their food also includes some gravel

and insects."—//.

Cactoenis assimilis.

Cactornis assimilis, Gould, P. Z. S. 1837, p. 7 ; Darwin, Zool. Voy. Beagle, iii. p. 105 ; Sol. & Salv.

P. Z. S. 1870, p. 333.

6 hornot. fuliginosus, plumis singulis pallidiore fusco marginatis : subtus, prsecipue

in ventre imo et crisso, plumarum marginibus latioribus : rostro flavescenti-corneo,

pedibus corylinis: long, tota 5-0, alse 2-7, caudte 1-65, tarsi 0-8, rostri a rictu 0-75.

S et d' juv. omnino similes sunt.

Hah. Galapagos {Darwin) ; Bindloe Island {Habel).

Obs. Sp. C. scandenti similis sed rostro robustiore forsan differt.

None of Dr. Habel's birds are adult ; so that we have not yet seen that state of this

species, which differs only slightly from C. scandens, and may ultimately prove to be

not really distinct. Dr. Habel's note on it is as follows :—" All my specimens of this

species were shot whilst feeding on the cactus plants. From the agglutinated state of

the feathers of the face, which is more coinmonly seen in this than in other birds, it

would appear that it feeds almost exclusively on the cactus. One of the females had

very few feathers on the head and neck, and those badly trimmed in consequence of her

rubbing and scratching her head. This I found to be occasioned by the presence of

parasitic worms situated under the external covering of the skull."—//.

Cactornis abingdoni.

Cactornis abingdoni, Salv. P. Z. S. 1870, p. 326.

Fuscescenti-nigra, alls caudaque nigris fusco anguste limbatis : subtus nigra, ventre

fuscescentiore et griseo variegato : tectricibus subalaribus nigricantibus : rostro elongate

incurvo nigro : pedibus obscure fuscis: long, tota 5'0, alae 2'8, caudae 1'6, rostri a rictu

0-8, tarsi 0-9.

Hob. Abingdon Island {Habel).

Obs. Proxima C. scandenti, sed rostro elongate, magis compresso, nigro differt.

The narowness and the black colour of the bill seem to distinguish this bii'd from
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the commoner G. scandens. Neither of Dr. Habel's specimens is quite adult, when

doubtless the plumage is of the same black colour as that of its congeners. Dr. Habel

notes that he found vegetable substances in the stomachs of these birds, and that the

Caclornis ahinydoni.

feathers of the head were sticky from the juice of the cactus they eat. He adds :

—

" C. ahingdoni I found only on Abingdon. Its habits are quite similar to those of the

other species of the genus."—//.

Cactorxis pallida.

Cactornis pallida, Scl. & Salv. P. Z. S. 1870, p. 327.

Cactoniis pallida.

Supra olivaceo-fusca, alis caudaque obscure fuscis, dorsi colore anguste limbatis

:

subtus pallide ochracea : tectricibus subalaribus et remigum marginibus internis albis

:
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rnstro pallide corneo, pedibus nigris: long, tota 4-7, alae 2-7, caudfe 1'7, rostri a rictu

0-G5, tarsi 0'9. Fern, mari similis.

JIah. Indefatigable Island {Habel).

Obs. Colore ab omnibus distincta, sed forsan avis baud adulta. Attamen mas et

femina, specimina sola quse nobis adsunt, vestitu omniuo congruunt.

" Found with the various species of Geospiza, and with them frequenting the sea-

shore at low water. In the stomachs of the specimens collected I found insects, besides

vegetable substances."—//.

Genus Camarhynchus.

This genus, though stated by Mr. Gould to belong to the same group of Finches as

Geospiza, differs considerably from that genus. It has, however, the same character-

istically short tail and robust tarsi and feet ; the coloration, too, is somewhat similar,

except that instead of being in the adult male entirely black, the head and neck alone

are black, the upper surface of the body being variegated and the under white or

mottled. The chief point of difference between Camarhynchus and Geospiza lies in the

form of the bill. The lower edge of the maxilla in Camarhynclnis is not nearly so

strongly angulated, but in some species is nearly straight and in others continuously

curved. The bill, too, of the former is more compressed, being less tumid in the

portion immediately anterior to the nostrils.

As regards its bill Camarhynchus has perhaps its nearest ally in Neorhynchus, a genus

represented by one species, N. nasesus, which is found on the west coast of Peru. But

Neorhynchus has a still more robust bill, and the edges of the mandible strongly arched ;

the tail, too, is of a length usual in Spermophila, and the feet of normal strength ; in

coloration Neorhynchus is decidedly Spermophiline.

Camarhynchus psittaculus.

Camarhynchus psittacidus, Gould, P. Z. S. 1837, p. 6; Danvin, Zool. Voy. Beagle, iii. p. 103, t. xl.

2 (Indefatigable Island) fusca, uropygio paulo dilutiore, alls et cauda obscurioribus,

plumarum marginibus dorso concoloribus : subtus pallide ochrascenti-fusca : rostro

flavido, pedibus nigricantibus : long, tota 4'5, alse 2*6, caudse 1'6, tarsi 0-85, rostri a

rictu 0'5.

Hah. James Island [Darwin) ; Indefatigable Island [Habel).

Obs. Of two specimens in the British Museum one appears to be a young male, being

darker than the other on the upper plumage. I^ong. tota 4'6, alae 2'75, caudii; 1'6,

tarsi 0'9, rostri a rictu 5-5.

The other specimen is paler above, and is probably a female.

Dr. Habel only obtained a single specimen of this species, of which he remarks :

—

"The habits of this species resemble those of the Geosinzce."—H.
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CaMARHYNCHUS CRASSIROSTRIS.

Camarhynchus crassirostris, Gould, P. Z. S. 1837, p. 6 j Darwin, Zool. Voy. Beagle, iii. p. 103, t. xli.

Supra cineieus : capite fuliginoso-nigro : subtus albidus, gula et pectore superiore

plumis singulis medialiter nigiis ; tectricibus alarum et rectricum apicibus fusco albido

marginatis: long tota 5-2, alse 3-0, caudae 1'9, tarsi 0-85, rostri a rictu 0'5.

Hah. Charles Island
C?)

{Darwin).

The type specimen in the British Museum, from which the above description is

taken, is probably an adult male.

Camarhynchus variegatus. (Plate LXXXV.)

Camarhynchus variegatus, Scl. & Salv. P. Z. S. 1870, p. 324.

Supra sordide olivaceus fusco variegatus, alis caudaque nigricantibus, remigibus extus

anguste fusco marginatis, capite toto undique et corpore subtus ad medium pectus

nigris : ventre sordide ochraceo in summa parte nigro variegato : rostro et pedibus nigris

:

long, tota 5'5, alse 3'3, caudae 2-1, rostri a rictu 0'55, tarsi I'l.

2 supra fusca ; subtus sordide ochracea, a mento usque ad ventrem nigricante fre-

quenter variegata : rostro pallide corylino, pedibus nigris.

Hab. Bindloe and Abingdon Islands (Babel).

Obs. major quam C. psittaculus et capite nigro insignis, sed rostro, quoad formam,

fere simili. Eemiges secundus tertius et quartus fere sequales et longissimi.

Camarhynchus variegatus.

" In habits this bird resembles the members of the genus Geospiza. It utters a song

which, however, is not so harmonious as that of the species next mentioned, with which

it bears some affinity. C. habeli I met with singly, but this species in families of several

individuals, gaily chirping, and eagerly selecting the swelling fruits of the Euphorbia

bushes."

—

H.

3u2
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Camakhtnchus peosthemelas.

Camnrhynchus prosthemelas, Scl. & Salv. P. Z. S. 1870, p. 325; Sundev. P. Z. S. 1871, p. 125.

Supra niger, doi'so olivaceo tincto: alis extus et cauda fuscis colore pallidiore

limbatis : subtus niger, ventre toto pallide olivaceo : rostro rubello, pedibus fuscis.

$ supra olivaceo-fusca, alis caudaque saturate fuscis, illarum marginibus dilute

fuscis: subtus ochraceo-albida : long, tota 3"7, alae 2'4, caudte 1'5, rostri a rictu 0-4,

tarsi 0-8.

Hah. Indefatigable Island [Hahel) ; Chatham, Charles, and James Islands (Sundevall).

The smallest of the species of Camarhynchus. Our description of the male was

taken from a specimen in the British Museum, brought by Mr. Darwin, but never

described.

CttmarliijHchus prosthemelas.

"Associates with Geospiza in visiting the rocks uncovered at low water. The

stomachs of some specimens contained insects. This species and C. 2)sitiacuhis I only

found on Indefatigable Island, whilst C. variegatus and C. Itabeli inhabit Bindloe and

Abingdon."—//.

Camarhynchus habeli. (Plate LXXXVI.)

Camarhynchus habeli, Scl. & Salv. P. Z. S. 1870, p. 325.

Supra olivaceo-griseus : alis caudaque fuscis griseo marginatis : capite undique cum

pectore toto nigris : ventre lactescenti-albo, subalaribus et remigum marginibus interais

albis : rostro valde compresso, culmine utrinque sulcato, colore sicut pedum nigro

:

long, tota 5'6, alte 2'8, caudse I'S, rostri a rictu 0-5, tarsi 0'9.

S grisea, subtus albida, capite nigro omnino carens.

Hab. Bindloe and Abingdon Islands {Habel).

Obs. Prsecedenti similis, sed minor et rostro magis compresso et maculis abdominis

nullis.

"A melodious song, strange to my ear, led me to look for a new bird, as this one

proved to be. I never saw it associating in flocks like the Geospizce, but always solitary

individuals. From this fact I infer that it is not very numerous, which it certainly is



or THE GALAPAGOS AKCHIPELAGO. 491

not on Bindloe, where I was unable to secure a female. It is more numerous on

Abingdon, the only other island on which it is found except Albemarle. It not only

CamarhifiHliiis liaheli.

picks the Opuntia bushes to get at the juice, which serves it for water, but it also

swallows the pulp as food. Its song is harmonious, and the bird one of the best

songsters of these islands."

—

H.

[Camaehynchus cineeeus.

Giiiraca cinerea, Lafr. Mag. de Zool. 1843, pi. 30.

Camarhynchus cinereus, Bp. Consp. i. p. 542.

Guiraca cendrS, Prev. et Des Murs, Voy. Venus, Ois. p. 209.

Hab. Galapagos [Leclilancher).

I have not seen this species, and am unable to recognize it in Dr. Habel's collection.

Judging from the figure (a bad one), the bird would appear to be quite distinct from

any other of the known Galapagan birds. Lafresnaye considered it to belong to a

distinct subgenus, which he called FiezorMna\']

Genus Doliciioxyx.

A widely ranging North-American genus of the family Icteridse, migrating in winter

to the northern portions of South America. D. oryzimrus is the only land-bird found

in the Galapagos specifically identical with that found on the mainland.

UOLICHONY'X OEYZIVOEUS.

Emberiza oryzivora, Linn. Syst. Nat. i. p. 311.

Dolichonyx oryzivora, Sw. Zool. Journ. iii. p. 351 ; Darwin, Voy. Beagle, iii. p. 106.

Hal. James Island {Darwin).

' In his ' Conspectus A\-ium ' (i. p. 479) Priuce Bonaparte described a Fringilline bird from the Galapagos

as Zonotiichia gaUpagoensh. From an examination of this type in the Paris Museum it appears to me to be

only a specimen of the Californiau Z. coronata, to which a wrong locality has been assigned.



492 MK. O. SALVIN ON THE AVIFAUNA

Genus Pyrocephalus.

This genus is of purely Neotropical range, its most northern range extending in

P. mexicanus to Mexico. In P. ruhineus it is found in imperfectly segregated races

all over the greater part of the southern continent, including the shores of Ecuador

opposite the Galapagos Islands. P. nanus is closely allied to the other species of the

genus, and strictly congeneric with them.

Fykocephalus nanus.

Pyrocephalus nanus, Gould, Zool. Voy. Beagle, iii. p. 45, t. vii. ; Scl. & Salv. P. Z. S. 1870, p. 323;

Suudev. P. Z. S. 18n, p. 125.

Pyrocephalus dubius, Gould, Zool. Voy. Beagle, iii. p. 46.

cf (Indefatigable Island) fusco-niger : pileo toto et corpore subtus coccineis : tectri-

cihus subalaribus rosaceis : rostro et pedibus nigris : long, tota 4-25, alaj 2'5, caudse 2'5,

tarsi 0'7, rostri a rictu 0'7.

2 (Indefatigable Island) fusca, alls caudaque paulo obscurioribus : loris et corpore

subtus albis, abdomine luteo induto: rostro et pedibus nigris: long, tota 4-5, alee 2-5,

caudae 2'I, tarsi 0-75, rostri a rictu 0'7.

c? juv. feminsc omnino similis, sed pectore striis fuscis indistincte notato.

llah. " Several islands of the Galapagos " [Darwin) ; Indefatigable and Bindloe

Islands [Habel) ; Indefatigable and James Islands (Sundevall).

Having examined the types of P. dubius in the British Museum, I believe them

to be young males of P. names. This may account for their diiferent appearance in

life from P. nanus, to which Mr. Darwin alludes. It also accounts for the slightly

smaller dimensions compared with the adults to which I believe them to belong.

" Nearly related to a common and favourite species of the mainland of Ecuador,

which is known by the name of ' Chocoterin.' The female is tamer than the male,

and frequents shady spots under the trees. The male seeks a solitary bush, from

which he darts upon his prey. The plumage of the young male resembles that of the

female. This species was found on all the islands visited."

—

H.

Genus Myiaechus.

This, too, is a member of a Neogean family, the species of which are distributed over

the greater part of the two continents, as well as the West Indies. Its nearest allies are

perhaps the island races of the Antilles rather than those of the continent ; and in this

respect the affinities of Dendraeca aureola are, to some extent, repeated ; but in tlie

present case the specific differences of M. magnirostris are well defined.
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Myiarciii's magnirostris.

Tyranniila magnirostris, Gould, MS.

Myiobius magnirostris, G. R. Gray, Zool. Voy. Beagle, iii. p. 48, tab. viii.

Myiarchus magnirostris, Scl. & Salv. P. Z. S. 1870, p. 323; Suudev. P. Z. S. 1871, pp. 125, 127.

3 (Indefatigable Island) supra fuscescens, capite paulo obscuriore ac rufescentiore,

nropygio dilutiore: alis interne fuscis, remigibus rufescente niarginatis, tectricibiis

pallido fusco limbatis : cauda fusca, rectricibus internis in pogonio interne rufescentibus,

extimis fusco albidis : subtus, gula cinerea, abdomine pallide flavo, pectore paulo grises-

centiore: rostro et pedibus nigris: long, tota 5'25, alse 2-66, caudse 2-45, tarsi 0-9,

rostri a rictu 0'75.

2 mari omnino similis.

Hah. C\iKit\idimls\dinA. {Barwin,Sundevall); James Island (/S'MW(Z<?ra?/) ; Indefatigable,

Bindloe, and Abingdon Islands {Hahel).

"This Tj'rant-bird was found on all the islands visited. It utters a feeble cry like

that of the preceding species. It brings its mandibles together with an audible snap as

they close upon its insect prey."

—

H.

Genus Asio.

Ado galapagensis is barely sepai'able from the widely spread A. brachi/ofus, which

extends not only over the greater part of the Old AVorld, except Australia, but also is

found in North America and as far south as the Falkland Islands. Asio is also au

inhabitant of the Sandwich Islands.

Asio galapagensis.

Brachyotus galapagoensis, Gould, P. Z. S. 1837, p. 10.

Otus galapagoensis, Darwin, Zool. Voy. Beagle, iii. p. 32, t. iii. ; Scl. & Salv. P. Z. S. 1870, p. 323.

Asio galapagoensis, Strickl. Orn. Syn. p. 211.

Asioni hrachyoto similis, sed minor, coloribus obscurioribus, hypochondriorum fasciis

transversis fuscis et tarsis plumatis striis longitudinalibus ornatis distinguendus : long.

tota 14, alse 11-25, caudae 5-6, tarsi 2-1. {6 .)

Hah. James Island (Hanviu) ; Indefatigable Island (Hahel).

Dr. Habel's six specimens of this Owl agree closely with one another, and with the

plate in the ' Zoology of the Voyage of the Beagle.' They confirm the differences

pointed out by Mr. Darwin between it and the well-known Short-eared Owl, to which I

have alluded above. This being the case, I think the species must stand under a distinct

title, though these differences are but slight.

Of this bird Dr. Habel writes :
—" A common species on Indefatigable, but not

observed by me either on Bindloe or Abingdon. I saw it on Hood's Island. Specimens

were covered with lice, which ran over my hands and arms as I took off the skins.

Under the skin, near the throat, of a male I found twenty-six parasitic worms."

—

H.
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Genus Strix.

The most recent views unite the Bain-Owl of America with the European Stn'.v

fiammea, which ranges, under various names, over the whole of Asia and Australia.

Strix punctatissima is a distinct and peculiar species, well differentiated from the

widely ranging bird.

Strix punctatissima.

Sti'iai punctatissima, G. R. Gray, Zool. Voy. Beagle, iii. p. 34, tab. iv. ; Scl. & Salv. P. Z. S. 1870,

1). 323.

6 (Indefatigable Island) supra griseo-nigricans, albo minutissime irroratus : plumis

singulis (remigibus et rectricibus inclusis) macula subapicali nigra, apicibus ipsis albis

nigro circumdatis : subtus ochrascenti-albus, nigro vermiculatus, plumis singulis macula

subapicali nigra, deinde macula subrotundata alba terminatis : disco faciali extus rufo,

gulam versus multo obscuriore, intus nigro irrorato ; facie rosaceo-alba : loris et ocu-

lorum ambitu fuscis : alis et cauda ochraceo-fulvis fusco vermiculatis, illis fasciis latis

fuscis transfasciatis : hac fasciis quatuor transversis angustis fuscis notata: tarsorum

dimidio antico plumato, dimidio postico et digitis plumis sparsis capilliformibus vestitis

:

long, tota 12-0, alte 90, caudal 4'1, tarsi 2'4.

Hab. James Island (Darwin) ; Indefatigable Island and Abingdon Island [Habel).

Strix punctatissima is, I believe, restricted in its range to the Galapagos, though its

presence elsewhere has been asserted more than once. In Strickland's ' Ornithological

Synonyms' (p. 182) it is stated to be found at Para; but having recently examined

Strickland's bird I find it identical with the Australian *S'. castanops, an erroneous

locality having been doubtless attached to the specimen. Professor Orton, in his notes on

some birds in the Museum of Vassar College (Am. Nat. iv. p. 711), says that S. puncta-

tissima is rather abundant in the valley of Quito. I omitted to examine his specimens

when visiting Vassar College last year (1874), but am inclined to believe that they

should rather be referred to the ordinary South-American form oi S.Jlaimnea.

Dr. Habel says :
—" I only obtained two specimens of this Owl, both on Indefatigable,

and did not observe it on either Bindloe or Abingdon or the other islands touched at.

From this I gather that it is not an abundant species, unless its habit of not stirring

until nightfall is the reason I did not observe it oftener. Asio galapagensis came near

our tent soon after sundown. The food of Strix punctatissima appears to consist chiefly

of insects, as I found the remains of grasshoppers in their stomachs."

—

H.

Genus Buteo.

Most recent authorities place the large accipitrine bird of the Galapagos in the genus

Buteo, though Mr. Gould instituted a genus Craxirex^ to receive it. Under this name

a wide-ranging species of the American continent, C unicinctus, has been classed. In

' Changed by Sundevall to DromoUstes, CEfvers. af K. Vet. Ak. Forh. 1874, p. 27.
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certain respects, especially in the relationship as to colour between young and old,

B. galapagensis has some affinity to this bird ; but structurally B. galapagensis is a

Buteo, and its divergence from the ordinary typical form is too slight to warrant

generic separation.

Buteo galapagensis.

Polyborus galapagoensis, Goiild, P. Z. S. 1837, p. 9.

Craxirex galapagoensis, Gould; Darwin, Zool. Voy. Beagle, iii. p. 23, t. ii. ; Sol. & Salv. P. Z. S.

1870, p. 323.

Buteo galapagensis, Sundev. P. Z. S. 1871, p. 125 ; Scl. & Salv. Nomencl. p. 119 ; Sharpe, Cat. Ace.

p. 170.

Buteo leucops, G. R. Gray, Hand-list, i. p. 36 (descr. nulla).

rf ad. (Abingdon Island) fuliginosus unicolor : remigum pogoniis internis grisescenti-

albidis fusco variegatis, fascias irregulares formantibus: cauda fuliginoso-nigra, rectri-

cibus mediis griseo, externis, prsecipue in pogonio interno, albido transfasciatis : tectri-

cibus caudse superioribus griseo et fusco transfasciatis : inferioribus rufescente tinctis

:

iride obscure fulva, pedibus flavis: long, tota 20*0, alse 16'0, caudse 8, tarsi 2'9, rostri a

rictu 1'7. S mari similis sed major: long, tota 22'0, alse 17"0, caudse 9'0, tarsi 3-1.

Jun. supra fuliginosus, fulvo variegatus, dorsi plumis ad basin albis medialiter fusco

transfasciatis, capitis et colli plumis ad basin albis, medialiter fulvis, fuliginoso terminatis

:

subtus fulvus, fusco prascipue in pectore variegatus, ventre et tibiis rufescente magis

lavatis : alls et cauda sicut in ave adulta.

Hab. Galapagos Islands (Darwin) ; Indefatigable and Abingdon Islands [Hahel).

Dr. Habel gives the following remarks respecting this species, which he observed in

all the islands which he visited.

" Having obtained both male and female birds in the ochre-coloured plumage with

dark spots, and also birds of both sexes in plumage of a uniform dusky colour, I

imagined that they belonged to two distinct species. I was still more confirmed in my
impression by the different habits observable in the two. The lighter-coloured biids

are very numerous and form large flocks. The birds are so tame that they carmot be

frightened away. If you throw a stone at one it avoids it by bending its head or lifting

up a leg. If hit, it flies but a short way and alights again. They are so tame that one

can hit them with a stick, and even catch them with the hand. When flying they only

rise high enough to clear the tops of the bushes and trees. The dark-coloured birds

are rare, and keep separate from the lighter variety, and far from human intruders.

" I examined the stomachs of all the specimens obtained : some I found empty ; and

others contained insects, mostly grasshoppers. In the oesophagus of a male of the dark

variety I found a large 8colo]}endra, of a species common in the islands. It would

appear therefore that this bii'd lives chiefly on insects."

—

H.
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Genus Pelecanus.

Pelicans are found in all tropical seas ; and P. fuscus, the species of the Galapagos,

is common along the western shores of Central America. A second species (P. molinae)

occurs further to the southward; but its presence in these islands has not yet been

noticed.

Pelecanus fuscus.

Pelecanus fuscvs, Gm. Syst. Nat. i. p. 570; Sundev. P. Z. S. 1871, p. 125.

Hah. Galapagos (Sundevall).

Genus Sula.

Gannets are also abundant on the coasts of America, both species found in the

islands lying oflF the shores of Central America. On the Peruvian coast a third species

(S. variegata) is found ; but its range seems to be much more restricted than that of

either of the following birds.

SUIA LEUCOGASTEA.

Petit Fou, Buff. PI. Enl. 973.

Pelecanus leucogaster, Bodd. Tabl. PI. Enl. p. 57.

Dysporus leucogaster, Sundev. P. Z. S. 1871, p. 125.

" Sula fiber, Linn." Scl. & Salv. Nomencl. p. 124.

Hab. Galapagos {Sundevall).

In our ' Nomenclator' Mr. Sclater and I adopted Linnseus's n^xae fiber for this species

;

but on reconsidering the question I think it very doubtful whether this name is really

applicable to it; as Sundevall suggests (Ann. & Mag. N. H. xix. p. 237, 1847), it more

probably belongs to the immature of S. piscator. Boddaert's name, leucogaster, founded

on Buffon's Plate 973, seems to be the first certainly bestowed upon the brown-and-

white Sula of tropical seas. I therefore follow Sundevall in adopting it.

Sula cyanops.

Dysporus cyanops, Sundev. Phys. Tidskr. Lund, 1837, pt. 5 ; Ann. & Mag. N. H. 1847, xix. p. 236

;

et P.Z. S. 1871, p. 125.

Hab. Galapagos {Sundevall).

Accidentally omitted from our ' Nomenclator Avium Neotropicalium.' This species

was noticed off the island of Socorro by Grayson. {Cf. Lawr. Proc. Bost. Soc. N. H.

xiv. p. 302.)

Genus Fregata.

Abundant along the western shores of America within the tropics. Fregata aquila

swarms in the Bay of Panama, and breeds in vast numbers on Pajaros Island, in the

Gulf of Fonseca.
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Fregata aquila.

Pelecanus aquilus, Linn. Syst. Nat. i. p. 316.

Fregetta aquila, Darwin, ZooL Voy. Beagle, iii. p. 146.

Tachypetes aquilus, Sundev. P. Z. S. 1871, p. 125.

Hob. Galapagos {Darwin, Sundevall).

Dr. Habel observed this bird breeding on Tower Island, but he did not secure any

specimens.

Genus Phaeton.

Universally distributed throughout the tropics.

Phaeton jEthereus.

Phaeton tsthereus, Linn. Syst. Nat. i. p. 219.

Hah. Tower Island {Habel),

Genus Ardea.

A genus universally distributed. The species found in the Galapagos is the North-

and Central-American bird, not the Ai-dea cocoi of the southern continent.

Ardea herodias.

Ardea herodias, Linn., Baird, B. N. Am. p. 668; Darwin, Voy. Beagle, iii. p. 128; Scl. & Salv.

P. Z.S. 1870, p. 323.

Hah. Galapagos {Darwin) ; Indefatigable Island {Hahel).

" This Heron is the largest bird I collected on the islands, though I saw flying high

in the air larger birds with white and cream-coloured bodies and pink wings. They

were called Flamingoes by our men'. I always saw solitary birds of the Heron visiting

the ebb tide, the exposed reefs, and the rocky shore, seeking small fish left in the rocky

pools. At high tide it will pathetically, with bent head, wade the swamps in pursuit

of fish. When flying it utters a hoarse cry. It is somewhat shy, perhaps from being

hunted by the visitors from the mainland, to whom it is known as the ' Garza real,' and

by whom it is esteemed good to eat."

—

H.

Genus BuTORiDES.

A widely ranging genus, represented by diflerent species in North and South America.

The Galapagos bird more closely resembles B. javanicus, a species widely ranging over

Australia and the Indian and Australian Islands.

BUTORIDES PLUMBEUS.

Ardea plumbea, Sundev. P. Z. S. 1871, pp. 125, 127.

Butorides javanicus, Scl. & Salv. P. Z. S. 1870, p. 323.

Hab. Indefatigable Island {Habel) ; James Island {Sundevall).

' Doubtless Phoenicopte.rm ruber,

3x2
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" This Heron cowers motionless and solitary in the daytime in dark shady places,

either on cliffs or amongst the mangrove roots on the sea-shore, or else in a decaying

tree in a swamp. The neck and head being drawn in, the bird does not look half its

real size. At night time its movements are livelier. It utters a kind of shrieking call.

It is so tame that it may be caught by the hand or struck with a short stick. It is

considered good eating by the inhabitants of the mainland, by whom it is called

' Quague.' It feeds on crabs and other crustaceans."

—

H.

Genus Nycticoeax.

A genus of wide range, occurring in both continents of America, as well as in the Old

World. The species found in the islands is most nearly related to the North-American

iV^. violaceus.

Nycticoeax paupee.

Nycticorax violaceus, Darwin, Zool. Voy. Beagle, iii. p. 128 (nee Linn.).

Ardea violacea, L. (var.), Sundev. P. Z. S. 1871, pp. 125, 127.

Nycticorax pauper, Scl. & Salv. P. Z. S. 1870, pp. 323, 327.

Similis N. violaceo, sed omnino minor, et prsecipue in dorso multo obscurior : dorsi

plumis elongatis, non, sicut in N. violaceo, griseo marginatis, sed saturate cinereo-nigris

unicoloribus : long. tot. 16, alse 2-2, caudse 4, rostri a rictu 3-2, tarsi 3-3.

Oh's. Hujus Nycticoracis specimina duo tantum, quorum neutrum adultum, habemus,

sed ad speciem Americse raeridionalis vulgarem vix referenda esse censemus.

Hah. Galapagos [Darwin, Sundevall) ; Indefatigable Island (Habel).

" The two birds included under this name in my collection did not seem to me to

belong to the same species. There is, however, little discrepancy in their colour, and

none in their dimensions. It feeds on crabs. Both my specimens were obtained on

Indefatigable Island ; but I also saw it on Bindloe."

—

H.

Genus Phcenicopteeus.

Flamingoes occur both in the Old and the New World. Three species, including the

following, are found in America.

Phcenicopteeus eubee.

Phcenicopterus ruber, Linn, Syst. Nat. i. p. 230.

Phoenicopterus glyphorhynchus, Gray, Ibis, 1869, p. 442, pi. xiv. f. 5.

Having examined the type specimen of the species described by Mr. Gray as P. gly-

pjiorhynchus, and also a specimen living in the Zoological Gardens, which appears to

be undoubtedly P. ruber of N. America, as well as a mounted specimen in the British

Museum doubtless belonging to the same species, I am unable to see any grounds for

separating the Galapagos bird from P. ruber, though Gray places them in different

subgenera ! I may add that Gray did not recognize the British-Museum specimen as
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P. ruber when compiling his paper, and that, so far as I can see, the plates accompanying

his paper are of little assistance in differentiating the species.

Genus Queequedula.

The group of Teals to which the following species belongs is peculiar to South

America. If Professor Sundevall's determination of its specific name is correct, the

bird is the same as a common Chilian and Patagonian Teal.

Queequedula versicoloe.

Anas versicolor, Vieill. N. Diet. d'Hist. Nat. v. p. 109 (1816).

Anas maculirostris, Licht. Sundev. P. Z. S. 1871, p. 126.

Hab. Galapagos (Sundevall).

Genus Dafila.

A genus of wide range. The species, too, found in the islands is pretty generally

distributed over the whole South-American continent.

Dafila bahamensis.

Anas bahamensis, Linn., Sundev. P. Z. S. 1871, p. 126.

Pcecilonetta bahamensis, Darwin, Zool. Vog. Beagle, iii. p. 135.

Dafila bahamensis, Scl. & Salv. P. Z. S. 1870, p. 323.

Hab. Galapagos {Darwin) ; Indefatigable Island (Hahel).

" This Duck is found in small flocks on the estuaries and small lagoons in the islands,

and then in company with other water-birds. It feeds on insects, and probably on other

food found at the bottom of the lagoons. It is tame enough to be killed by a blow of

a long switch or a stone. On the approach of a person it will not fly, but paddle away
a short distance ; and when scared will not leave the lagoon entirely, but retire to another

part of it. This tameness would indicate that the bird is indigenous to the islands. Ducks,

as a rule, being extremely shy. I saw the species on Hood Island, and am convinced of

its presence on Charles Island, though I did not see any birds. On Bindloe and Abingdon

it is not found."

—

H.

Genus Zenaida.

Zenaida has a wide range in South America, five species (from all of which, however,

Z. galapagensis is distinct) being found within the limits of that continent. Sundevall

places this bird in a separate genus, Nesopelia, but its distinctness from Zenaida seems

to me to be slight.

Zenaida galapagensis.

Zenaida galapagoensis, Gould, Zool. Voy. Beagle, iii. p. 115, t. xlvi. ; Scl. & Salv. P. Z. S. 1870,

p. 323; Sundev. P. Z. S. 1871, p. 125.
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Columbi-galline des Gallapagoes, Neboux, Rev. Zool. 1840, p. 290; Prev. et Des Murs, Voy. Venus,

Ois. p. 370, Atlas, t. 8.

Nesopelia galapagensis, Sundev. Meth. Nat. Av. Disp. Tent. p. 99.

cJ (Indefatigable Island) vinaceo-chocolatino-cinnamomeus, subtus, praecipue in pectore,

clarior : colli lateribus nitente seneo et rosaceo decoratis : oculorum ambitu nudo (in

ave viva Isete cseruleo) plumis circumdatis nigricantibus : stria utrinque sub oculis albida

nigro marginata : dorso medio et tectricibus alarum albo nigroque variis, harum extemis

in pogonio externo nisi apicibus fere albis, remigibus nigris angustissime albo marginatis

:

rectricum apicibus cinereis fascia subapicali nigra, in rectricibus mediis angustiore:

subcaudalibus et tectricibus subalaribus griseis : rostro nigro : pedibus rubris : long,

tota 8"5, alae 5-3, caudse 3'0, tarsi 0'9
, rostri a rictu 0*95.

2 mari similis, coloribus paulo dilutioribus.

Hob. Galapagos Islands (Darwin) ; Charles Island (NSboux) ; Indefatigable and

Bindloe Island [Habel) ; James Island [Sundevall).

This species was also noticed by Dr. Habel in Albemarle, Tower, and Hood Islands,

where, however, no specimens were secured.

" The female of this species appears to be a little smaller than the male. The iris

in both sexes is dark brown, rather darker in the female, and the feet of a pink colour.

The eyelids are a beautiful pale blue. Having been accustomed to find the skins of

Central-American Doves very tender and difiicult to remove, I was surprised at the

toughness of the skin of this species, it being even stronger than the rest of the land-

birds of these islands.

" For some years parties have visited these islands to collect the orchilla (Bocella

tinctoria), a kind of moss growing on the bushes, trees, and even rocks on the wind-

ward side of the islands. This Dove being considered by these men a delicate morsel,

is caught by them in numbers. It is therefore neither so abundant nor so tame as

in former years ; nevertheless many were knocked down with switches every morning

by our men, as many as three dozen sometimes falling to one man before breakfast,

all of which he would devour at one meal ! I met with the species on all the islands

I visited."

—

H.

Genus Poezana.

The section of this genus to which P. spilonota belongs has a wide range throughout

the continents -of America, being found in P. jamaicensis from the AVest Indies and

Central America to Chili. The present bird has some resemblance in colour to P. tabu-

ensis, a species ranging extensively over the islands of the South Pacific and Australia.

P. tabuensis, however, may easily be recognized by its much longer tail .md red legs.

PORZANA SPILONOTA.

Zapornia spilonota, Gould, Zool. Voy. Beagle, iii. p. 132, t. xlLx.

Porzana spilonota, Scl. & Salv. P. Z. S. 1868, p. 456; 1871, p. 333,
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c? (Indefatigable Island) nigricanti-cinereus, fere unicolor, dorso et alis extus rufes-

cente oleagineo perfusis, hypochondriis imis et tectricibus caudse inferioribus obsolete

albo notatis, alis extus, dorso postico et uropygio interdum eodem modo ornatis : iride

coccinea: pedibus olivaceo-brunneis : rostro nigro: long, tota 5'0, alae 2'6, caudae I'O,

tarsi 0-9, rostri a rictu 0-75.

Obs. Sp. P.jamaicensi similis, sed nucha omnino nigricanti-cinerea et maculis dorsi

fere obsoletis diversa: P. tabuensi quoad colores affinis, sed cauda brevi primo visu

distinguenda.

Hab. James Island {Darwin) ; Indefatigable Island {Habel).

A specimen in Dr. Habel's collection has no spots on the wings and lower back, but

does not otherwise diiFer from the rest of his examples. These spots are somewhat

variable, being well deiined in some, obsolete in others, and entirely wanting in a few.

In none, however, are they so well developed as in P. jamaicensis, the nearest ally to

the present bird.

"I found this bird only amongst low bushes which sometimes formed the under-

growth of taller trees, in the swampy ground formed by the spring-tide floods in the

lower parts of the islands. It has rather a dismal note, like other members of the

family. In all the males I examined I observed that the left testicle was grey, whUe

the right one was yellow. All my specimens were collected on Indefatigable Island. I

did not meet vdth it on either Abingdon or Bindloe, where there are no swamps suitable

for it."—^.

Genus ^gialitis.

A world-wide genus of Plovers. The species mentioned below is found nearly every-

where in both North and South America.

^GIALITIS SBMIPALMATA.

Charadrius semipalmatus, Bp. Journ. Ac. Sc. Phil. v. p. 98 (1825).

jEffialitis semipalmata, Baird, Birds N. Am. p. 694; Scl. & Salv. P.Z.S. 1870, p. 323.

Hiaticula semipalmata, G. R. Gray, Zool. Voy. Beagle, iii. p. 128.

Hob. Galapagos [Darwin) ; Indefatigable Island (Habel),

" This Plover frequents the sandy beach or the shallow depressions of inland lagoons.

On the beach it watches each receding wave, and after its retreat it thrusts its biU into

the little holes in the sand, out of which water bubbles, to seize the crustacean hidden

therein. It is not so shy as some other wading birds found in these islands ; still it is

not so tame as to be approached closely. In flying it utters some shrill note of alarm.

Its eyelids are of a dark yellow colour"

—

H.

Genus BLematopus.

Another universally distributed genus, If. palliatm being common throughout the

shores of the two continents of America.
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HiEMATOPUS PALLIATUS.

Hamatopus palliatus, Temm. Man. d'Orn. ii. p. 532; Scl. & Salv. P.Z. S. 1870, p. 323; Sundev.

P. Z. S. 1871, p. 125.

Hah. Galapagos (Sundevall) ; Indefatigable Island {Habel).

" This bird is either found in solitary individuals or three or four a short distance

apart. They remain perched motionless on the rocks along the shore, or, moving slowly,

watch for crabs. They are shy birds, not permitting a near approach. They run a

short distance before rising to fly, and in doing so utter the cry tira, tira, as the

inhabitants of the mainland pronounce it; and from this cry they take their name.

They feed on crabs. The eyelid is of a scarlet colour."

—

H.

Genus Himantopus.

Also widely distributed. H. nigricollis is abundant in North America, and southward

along the northern parts of South America.

Himantopus nigeicollis.

Himantopus nigricollis, VieiU. N. Diet. d'Hist. Nat. x. p. 41 ; Scl. & Salv. P. Z. S. 1870, p. 323, et

1873, p. 453.

Hab. Indefatigable Island [Habel).

As already mentioned in the last reference given above, it is this species, and not the

more southern H. brasiliensis, that occurs in the Galapagos.

Concerning it Dr. Habel says, " the Black-necked Stilt is to be met with in flocks of

four or five, always in company with other wading birds, frequenting the lagoons in

search of its food, which consists of crabs and other crustaceans. Next to Nwmenius

hudsonicus, it is the shyest bird on the islands, not permitting one to approach. Its red

legs, white breast, and black wings give it a very neat appearance."

—

H.

Genus Strepsilas.

One of the most widely distributed genera of birds, S. interpres being probably found

on the shores of all parts of the world.

Strepsilas interpres.

Tringa interpres, Linn. Syst. Nat. i. p. 248.

Strepsilas interpres, Darwin, Zool. Voy. Beagle, iii. p. 132; Scl. & Salv. P. Z. S. 1870, p. 323.

Hab. Galapagos (Barwm) ; Indefatigable and Bindloe Islands (Habel).

" This bird is found in flocks of varying numbers either on the rocks, on the beach,

or in company with other waders in the lagoons. Like the other aquatic birds it is

somewhat shy, and, not allowing of a close approach, is very vigilant. Crabs and small

crustaceans seem to be its chief food."

—

H.
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Genus Calidris.

Like Strepsilas, to be found on almost every shore.

Calideis aeenabia.

Scolopax calidris, Linn. Syst. Nat. i. p. 245.

Catidris arenaria, Cuv. ; ScL & Salv. P. Z. S. 1870, p. 323.

Hab. Bindloe Island {Habel).

" The only specimen of the Sanderling secured on these islands was shot on Bindloe
sand-beach, where it was found associating with other wading birds. From these its

lighter colour distinguished it, as well as its smaller size. Our tents being pitched on
the shore, these birds soon became shy ; and this one was killed by a long shot." H.

Genus Heteroscelus.

This genus, as restricted, comprises one or two species which are found on the coasts

and islands of the Pacific Ocean and along the western shores of the continent of North
America.

Heteroscelus incanus.

Ash-coloured Snipe, Lath. Syn. iii. p. 154 (Eimeo and Palmerston Islands) ; imde

Scolopax incana, Gm. S. N. i. p. 658.

Heteroscelus brevipes, Baird, Birds N. Am. p. 734.

Totanus fuliginosus, Gould, Zool. Voy. Beagle, iii. p. 130; Gray & Mitch. Gen. B. iii. t. 154.

Totanus brevipes, Scl. & Salv. P. Z. S. 1870, p. 323 (ex VieiU.).

Actitis incanus, Finsch & Haiti. Orn. Centr.-Polyn. p. 182.

Hah. Galapagos [Darwin) ; Indefatigable and Abingdon Islands [Habel).

There can be no doubt, I think, that G. R. Gray (Hand-1. iii. p. 45) was right in

referring this species to the Ash-coloured Snipe of Latham's Synopsis. The bird has

a wide range, being found throughout the Pacific. The particulars of its distribution

are fully given in Finsch and Hartlaub's work quoted above.

" This bird was obtained with difficulty, partly because of its shyness, partly because

it seeks the outlying reefs, seldom coming inshore. On the rocks it remains stationary,

moving but little in search of its food, which consists of crabs, which are seized with a

sudden dart of its beak. One of my two specimens was secured on Indefatigable Island,

the other on Abingdon, thus showing its wide distribution."

—

H.

Genus Tringa.

This genus is found on the sea-coasts of all parts of the world. The species occurrin"

in the Galapagos is identical with a common North-American bird, which in winter

migrates into South America, reaching far beyond the equator.

VOL. IX.—PART IX. May, 1876. 3 y
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Tkinga minutilla.

Tringa minutilla, Vieill. ; Darwin, Zool. Voy. Beagle, iii. p. 131 ; Sol. & Salv. P. Z. S. 1870^ p. 323.

Hah. Galapagos {Darwin) ; Indefatigable Island (ffabel).

" I only obtained two females of this species, indicating its scai'city on these islands.

I noticed that the legs of one of these specimens were grey, while those of the other

were green. One bird I shot in a lagoon that was drying up. It remained alone after

all the other waders had departed, thus proving to be less shy than the others. The

food of this species appears to consist of insects as well as crabs ; for in one I found the

former, and in the other the latter food."

—

ff.

Genus Numenius.

Also a world-wide genus, N. hudsonicus ranging from the arctic regions of North

America to Cape Horn.

Numenius hudsonicus.

Numenius hudsonicus, Lath. Ind. Orn. ii. p. 712; Scl. & Salv. P. Z. S. 1870, p. 823.

Ifad. Indefatigable Island {Habel).

" This Curlew is the shiest bird on the islands, permitting of no near approach. No
sooner does it get sight of a person, which it does at a great distance, and far out of

reach of a gun, than it utters its shrill call and flies away. It thus alarms the other

waders frequenting the beach or drying lagoons, inducing them to take flight also. It

can only be approached under cover of bushes. Its food consists of crabs and other

crustaceans. On the mainland it is known as el Piloto (the Pilot), and is supposed to

indicate by its call a change of weather. I found it on all the islands I visited."

—

H.

Genus Angus.

Anous is found in all tropical seas, A. stolidus, by far the commonest of its species,

ranging wherever the genus is found.

Angus stolidus.

Sterna stolida, Linn. Syst. Nat. i. p. 227.

Megalopterus stolidus, Darwin, Voy. Beagle, iii. p. 145.

Anous stolidus, Sundev. P. Z. S. 1871, p. 125.

Eab. Galapagos {Darwin, Sundevall) ; Dalrymple Rock, Chatham Island {Kellett tl'

Wood).

Genus Larus.

Larus is found throughout the world, frequenting the sea-coast. The species found

in the Galapagos is peculiar to those islands, and belongs to a section of the genus

called Blasi])us by Bonaparte. Its nearest allies are found on the western coasts of

North and South America.
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Larus fuliginosus. (Plate LXXXVII.)

Lamsfuliginosus, Gould, Zool. Voy. Beagle, iii. p. 141 ; Sol. & Salv. P. Z. S. 1870, p. 323, et 1871,

p. 574; Sundev. P. Z. S. 1871, p. 125.

Obscure cinereus, capita undique obscuriore ; subtus pallidior, abdomiae imo albicanti-

griseo : secundariorum apicibus et tectricibus supracaudalibus albidis, his griseo tinctis

:

remigibus 1°, 2°, 3° omnino nigris, 4°, 5°, 6° griseo terminatis ; reliquis griseo-nigrican-

tibus, apicibus paulo pallidioribus : cauda dorso concolori, rectricibus duabus utrinque

externis albidis : macula supra et infra oculos alba, ciliis rubris, iride brunnea : rostro et

pedibus rufescenti-uigris : ore ruberrimo : long, tota 18-0, &\?e 13-8, caudse 5-9, tarsi 2-3^

rostri a rictu 2"5.

S juv. fuliginosa, subtus paulo dilutiore : alarum tectricibus pallide fusco marginatis

:

remigibus et tectricibus nigris : rostro et pedibus nigris : iride obscure brunnea.

Eab. Galapagos (Darwin) ; Indefatigable and Abingdon Islands (Ilabel) ; Charles and

Indefatigable Islands (Sundevall).

The nearest allied species to Larus fuliginosus is L. modestus of the coasts of Peru

and Chili. We have already pointed out the differences between these birds in our

paper on South-American Laridae (P. Z. S. 1871, p. 573). They consist in the Gala-

pagos bird having a stouter hill and a well-marked blackish hood. The figure now
given, compared with the plate oi Larus modestus in Eraser's ' Zoologia Typica' (t. 69),

will, I trust, prevent further confusion respecting these species.

" A pleasing bird, which does not fly away, but on the contrary approaches one with

a friendly greeting call-note. They sometimes become troublesome, as they feed on meat

hung up to dry, and are driven off only to return again. They take little notice of

stones thrown at them, unless actually hit. They appear to be always quarrelling and

chattering with each other over their food, each one trying to take the morsels from

another. When I shot a bird the others all circled round me, whether in grief or rage

I could not say. They form more or less numerous groups, chiefly frequenting the sea-

shore, and in smaller numbers they visit the lagoons. This Gull feeds on crabs and

any dead animal substance. Amongst a large flock of slaty-coloured birds some few of

a brown colour will be seen. I was inclined to look upon these as varieties, being at a

loss how else to account for them. These Gulls fly but a short way, and do not appear

to pass from island to island. I did not observe any on Hood's island."

—

IL

Genus Ceeagrus.

This genus seems to have been suggested by Bonaparte in his criticism of Herr

Bruch's first paper on Laridse, published in the 'Journal fiir Ornithologie ' in 1853.

Bonaparte writes, " Le sixieme genre de M. Bruch est coupe par moi en deux : chacune

de ces especes formant le type d'un genre separe, Xenia restant a sabini, Leach, pour

laquelle il fut cree, et furcatus, Neboux (non Lesson), etant celui de Creagrus, Bp."

3t2
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(Rev. Zool. 1855', p. 14). Creagrus, as a genus, differs but slightly from Xema, both

having a deeply forked tail. The former, however, is a more robust form, and has the

nostril situated rather nearer the point of the bill. In coloration Creagrus wants the

black ring which encircles the hood of Xema. 1 doubt whether, in a well-considered

classification of the Laridae, the two genera could be maintained as distinct.

Creagrus purcatus.

Mouette a queue fourchue , Neboiix, Rev. Zool. 1840, p. 290.

Larus furcatus (Neboux), Prev. et Des Murs, Voy. Venus, v. Ois. p. 277, Atlas, t. x.

Xema furcatus, Brueb, J. f. Orn. 1853, p. 103.

Creagrus furcatus, Bp. Eev. Zool. 1855, p. 14.

Supra cinereus: capite toto et colli dimidio antico undique fuliginoso-nigris : plaga

frontali, scapularium margine externo, tectricibus alarum internis, cauda et corpore subtus

albis : remigum 1', 2', 3', 4' pogoniis externis cum pogoniorum internorum parte interiore

et apicibus nigris : rem. 3° et 4° ad basin griseis ; 5° et 6° extus griseis, parte apicali nigra

;

4°, 5°, 6° plaga apicali alba praeditis : rostro et pedibus rubris : long, tota 23'0, alae 16'0

;

caudae rectr. med. 4-7, rectr. ext. 8'0 ; tarsi 1'9, digit, med. cum ung. 2-0.

Hah. Dalrymple Rock, Chatham Island {Kellett & Wood).

The above locality is assigned to a single adult specimen of this rare species in the

British Museum. It was obtained with other Galapagos birds during the voyage of

H.M.SS. 'Herald' and 'Pandora.' This locality is given with such precision that I

think there can be little doubt as to its correctness. The original example of this Gull,

the only other known, was obtained by Neboux, the surgeon of the French frigate

< Venus,' but is said to have been shot at Monterey, in California. Though it is

possible that the species may occur both in the Galapagos and on the mainland, it is

also possible an error has been made as regards one of the localities assigned to it.

Now as the species has never been seen by any of the many collectors of the United

States, and as several of the birds obtained during the voyage of the ' Venus ' have

wrong localities assigned to them, such as Calliste ruficervix from Guatemala instead of

Columbia, and, I believe, Zonotrichia coronata from the Galapagos (described under the

name Z. galapagoensis) instead of California, I am inclined to think the Californian

locality an erroneous one, and that this well-marked species must be added to the

peculiar fauna of the Galapagos archipelago.

The British-Museum specimen has the division between the dark hood of the head

and neck more clearly defined from the white of the breast than is shown in the plate

above quoted, where the lower neck is suffused with a pale shade of grey. 1 have,

however, no doubt as to the identity of the specimen, and believe this difi'erence is to

' Separate copies of this paper are dated 1854 ; but the paper itself was published, with different pagination,

in January 1855. Oray gives the former date for the introduction of the genus ; but the latter must be con-

sidered correct.
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be attributed to age, or perhaps to the not too accurate colouring of the plate. There
is shown too, in the latter, a white spot near the eye, which I have not been able to

trace in the Museum example.

Genus Procellaria.

An oceanic genus of nearly universal range.

Procellaria tethys. (Plate LXXXVIII. fig. 2.)

Procellaria tethys, Bp. Notes Om. p. 92, et Consp. ii. p. 197.

Fuliginoso-nigra
:

tectricibus alarum mediis et corpore subtus brunnescentioribus

:

tectricibus subalaribus fuliginoso-brunneis, tectricibus cauda; superioribus elongatis,

omnino albis ; uropygio dorso concolori ; rostro et pedibus nigerrimis : long, tota 6-0, al®
5-2, caudae rectr. ext. 2-4, rectr. med. 2-2, tarsi 0-85, dig. med. -70, rostri a rictu -65.

Obs. P. 2>elagic(e aflSnis, sed tectricibus caudae magis elongatis et apicibus omnino
albis, alarum tectricibus mediis brunnescentioribus, cauda sensim furcata, tectricibus

subalaribus et axillaribus omnino fuliginosis distinguenda.

There is a specimen of this species in the British Museum, marked in Bonaparte's

handwriting " P. tethys, Bon.", and refeiTed to by him in the ' Conspectus.' It bears

the mark 193 « ; but no record of its origin or locality is extant.

As it answers to Bonaparte's description, and agrees with the type in the Paris

Museum (which I have lately examined), I have no doubt it belongs to the species

obtained by Neboux in the Galapagos Islands. The species seems to be little known,
no specimen having come under Dr. Coues's observation when engaged in compiling his

monograph of this family.

Mr. Gray refers this species to P.j)elagica in his 'Hand-list' (iii. p. 103), having

apparently overlooked the differences which distinguish it. The plate taken from the

British-Museum specimen, will, I trust, tend to establish Procellaria tethys in its rightful

position.

Genus CEstrelata.

This genus of Procellariidae has a wide range in both the Atlantic and Pacific Oceans,

the species being most numerous in the southern temperate zone. In the Atlantic a

single species ranges as far north as the Canaries, where (E. mollis is found. In the

Pacific the Galapagos Islands appear to be the limit of the northern range. The species

there found, which I describe below, has its nearest ally in a West-Indian Petrel which

has strayed to the coasts of Europe.

CEstrelata ph^eopygia, sp. n. (Plate LXXXVIII. fig. 1.)

Supra brunnescenti-nigra fere unicolor, dorsi plumis cinereo stricte marginatis ; fronte,

loris, corpore subtus, pagina alarum inferiore (nisi in margine), et crisso albis : remige

primo omnino nigro, remigibus reliquis in dimidio basali pogonii interni albis : rectri-

cibus dorso concoloribus, in pogonio interno basin versus albis ; tarsis et pedum dimidio



56S MR. O. SALVIN ON THE AVIPAUNA

antico carneis; harum dimidio postico et rostro nigris: long, tota 16-0, alse 12, caudae

5'5, tai'si 1'5, rostri a rictu 1'65.

Obs. (E. hmsitatm affinis, sed tectricibus supracaudalibus dorso concoloribus nee albis

distinguenda.

There are two specimens of this species in the British Museum, both obtained by

Captain Kellett and Lieut. Wood in the Galapagos, one of them being labelled as

coming from Chatham Island. These skins differ from a mounted specimen of

(E. hcesitata in the British Museum, from Haiti, in having the upper tail-coverts of the

same colour as the back, and in the dark colour of the crown being connected with that

of the back by the feathers of the hind neck being tipped with the same dark colour.

There is no other species to which, so far as I am aware, this bird is at all nearly allied.

I have little doubt but this Petrel is the small "Albatross" spoken of by some of the

early visitors to these islands.

Genus Spheniscus.

The Penguins are restricted in their range to the southern hemisphere. The peculiar

species of the Galapagos has probably the most northern habitat of any member of the

family. Its nearest ally is S. magellanicus, from the Straits of Magellan and the

Falkland Islands.

Spheniscus mendiculus. (Plate LXXXIX.)

Spheniscus mendiculus, Sundev. P. Z. S. 1871, pp. 126, 129.

Niger, subtus albus : capitis latera cum gula nigro-fusca, mento albo : linea super-

ciliaris angusta, alba, a macula lori majore incepta, aurem cingens, in jugulo supremo

cum pari conjuncta: cervix et colli latera nigricantia: color nigricans jugulum ambit

ibique torquem format albedinem juguli in fascias duas separantem : linea infra lateralis

nigra ut in S. demerso linea laterali interjecta alba a nigridine dorsali separata et in

jugulo medio cum pari arcuatim conjuncta: ala subtus nigra cum vitta longitudinali

minus definita, albida, in carpo abbreviata : rostrum nigrum, maxilla inferiore lutea (vel

aurantia) apice ante nares nigra, limite definito : pedes (sicci) fusci (SundevaU) : long,

tota 17'5, alte (humero excluso) 4-5, tarsi 1'4, dig. med. cum ung. 2'4, rostri a rictu 2'6.

Hab. James Island (SundevaU).

The above description is the original one given by Professor Sundevall in the ' Pro-

ceedings ' for 1871. He there compares the species to S. demersus of South Africa;

but its relationship, so far as is indicated by the distribution and number of the dark and

white bands on the neck are concerned, show that it has greater affinity with S. magel-

lanicus of the Straits of Magellan and the Falkland Islands, where these marks, in a

more decided form, are quite similarly distributed, except that in the Galapagos bird

the chin is white. From *S'. magellanicus S. mendiculus differs in its longer and more

slender bill, three fourths of the base of which is yellow instead of black, and in its
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generally smaller size, as well as in the colour of the chin, already mentioned. On the

west coast of South America another species is found, S. Jmmboldti, which differs both

from S. magellanicus and S. mendiculus in having only one white band crossing the

throat instead of two. In this respect the Chilian bird agrees closely with the true

S. demersus of the Cape of Good Hope, from which it only differs in having the super-

ciliary white line narrower.

Dr. Elliott Cones, in his monograph of the Spheniscidae, published in the ' Proceedings

of the Academy of Natural Sciences of Philadelphia ' (1872, p. 211), unites the Chilian

bird with the true S. demersus of the Cape of Good Hope, and treats S. magellanicus as a

variety of the same species. This view does not, in my opinion, give the real relationship

these birds bear to one another. aS'. magellanicus in its adult dress can at once be

distinguished from either S. demersus or S. Jmmboldti by the additional black band

which crosses the throat ; and this also forms a distinctive character in S. mendiculus.

Dr. Coues likewise says that S. magellanicus is found in the same localities as S. de-

mersus (in which he includes S. Jmmboldti). My experience, however, shows that

S. megallanicus is entirely replaced on the west coast of America by S. Jmmboldti, and

is restricted in its range to the Falklands and the extreme south of South America.

As regards the retention of the name Jmmboldti (given by Meyen to the Chilian

Penguin), I may say that I do so in preference to adopting the name cJiilensis, supposed

to have been bestowed by Molina on the same species. Molina's species are too inade-

quately described to warrant his names being substituted for others about which no

doubts hang. Moreover I question the propriety of any deduction which might be made

from the signification of the name cJiilensis standing in the place of a good description.

The figure is taken from a typical specimen brought to Europe by the Swedish frigate

' Eugenie,' and now in our collection.

VII. Concluding Remarks.

Before concluding this paper a few conjectural remarks on the process by which these

islands have become tenanted with bird-life may not be out of place.

Considering their purely volcanic nature, it cannot reasonably be doubted that these

islands have always been islands since they emerged from the sea. Such is Mr. Darwin's

view ; and it is fully indorsed by Dr. Hooker and others. The birds that are now found,

being related to American birds, must have emigrated thence and become modified by

the different circumstances with which they became surrounded. The oldest immigr^ints

seem to be indicated by their generic difference from their continental allies, the more

modem comers by their merely specific distinctness, and the most recent by their identity

with birds now found on the adjoining continent. On this view the islands were first

taken possession of by individuals of the parent stock of CertJiidea and Conirostrum,

Geospiza and Guiraca, CamarJiyncJius and NeorJiyncJius. Then came perhaps the

ancestors of Buteo ; after these followed those of Mimus, PyrocepJialus, and Myiarclius.
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''Stria- and Asio, Zenaida, Larus, and Spheniscus. Then those of Bendroeca, Progne,

Buforides, Nycticorax and Porzana, and, finally, Bolichonyx orizivora, Ardea herodias,

and the Ducks, Flamingo, Gannets, Plovers, and Sandpipers, though of these last a

constant stream of immigrants may have been maintained from the earliest times. It

must be remembered, however, that no precise order of immigration can be absolutely

laid down, even approximately ; for one term in the proposition is an absolutely unknown
quantity. We know nothing of the rate of change that has taken place in any one

species. Outward circumstances may have acted upon one species so as to leave it little

changed in a given time, whilst in the same time another species may have assumed

distinctive generic characters. Viewing the very peculiar physical characters possessed

by these islands when contrasted with the neighbouring American shores, it would seem

reasonable to consider that the rate of change demanded of an immigrant species would

be high ; consequently the origin of the islands need not be dated back to a more

distant period than seems indicated by their volcanic origin. But I am writing of the

Birds alone; other forms of life found in these islands present far more complex

problems for solution, into which I am not prepared to enter.

DESCRIPTION OF THE PLATES.

PLATE LXXXIV.
Outline Chart of the Galapagos Islands, taken from the Admiralty Chart, No. 1375.

The dotted line shows Dr. Habel's route.

PLATE LXXXV.
Camarhynchus variegatus, p. 489 : fig. 1, c? ; fig. 2, ?

.

PLATE LXXXVI.

Camarhynchus habeli, p. 490 : fig. 1, <S ; fig. 2, $

.

PLATE LXXXVII.

Larusfuliginosus, p. 505: fig. 1, adult; fig. 2, immature.

PLATE LXXXVIII.

Figs. 1 & 3. (Estrelata phmopygia, p. 507. Fig. 2. Procellaria tethys, 507.

PLATE LXXXIX.
Spheniscus mendiculus, p. 508.

All the figures are taken from specimens in the collection of Mr. Godman and

myself, except those of (Estrelata phceopygia and Procellaria tethys, the originals of

which are in the British Museum.
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XI. Bevision of the Heterocerous Lepidoptera of the family Sphingidae. By Arthur

Gardiner Butler, F.L.S., F.Z.S., &c.. Senior Assistant, Z.oloyical Department,

British Museum.

Read April 6th, 1875.

[Plates XC-XCIV.]

XHE extensive group of moths composing the family Sphingidm has always been a

favourite one, not only with Lepidopterists, but with all lovers of nature ; its represen-

tatives surpass most of the other families of Heterocera in size, whilst in their speed and

long-sustained flights they are equalled by no other group with which I am acquainted.

The highly specialized condition of some of the structural characters in this family

has from time to time aroused a special interest in them : thus the complete resem-

blance which most of the Macroglossince bear to humming-birds, owing to the remark-

able expanded anal tuft and their habit of poising over a flower whilst sucking the

nectar through their long oxitstretched proboscides, have rendered them objects of peculiar

attraction to the uninitiated, many of whom fancy them to be true humming-birds,

and refuse to be convinced of their error. In the ' Naturalist on the Amazons ' (vol. i.

pp. 181-183), Mr. Bates tells us that the natives firmly believe that the moth changes

into the bird just as the caterpillar into the moth ; the resemblance between Aellopus

titan and a humming-bird is so complete when upon the wing that he himself on several

occasions shot the former in mistake for the latter. The Chaerocampinw are chiefly re-

markable for their power of long sustained flight ; there is, however, nothing extraordi-

nary in their appearance in the perfect state ; the Amhulicince and some genera of the

Chwrocaminnw have the anal segment of the abdomen in the males expanded at the

sides, giving them somewhat the aspect of Macroglossince in this respect ; the Smerin-

thince are often brilliantly coloured, and the antennae of the males are pectinated, much

as in some genera of the Bomhycidce. The remarkable genus of Smerinthince, Lopho-

stethws, has the spines on the tibiae marvellously developed. The object of these spines

has yet to be discovered ; I can only suppose that the larva undergoes its change to

the pupa-state in very hard earth, and thus it becomes necessary for the moth to be

provided with powerful weapons in order to effect its escape.

The Acherontiince have attracted much attention on account of their peculiar colora-

tion, which has given rise to their popular name of Death's-head Moths ;
they possess
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the power of emitting sounds much resembling the creaking of a boot. The manner in

which these sounds are produced has been the subject of discussion amongst naturalists

since the year 1742 ; this point, however, has been satisfactorily settled by Mr. Moseley

(' Nature,' vol. vi. pp. 151-153), who has demonstrated the existence of a cavity in the

head, which by the alternate action of elevating and depressing muscles is caused to

serve as a pair of bellows, by means of which air is forced through the exceedingly short

proboscis ; this organ is thus converted into a small trumpet. The Sphincjinm ai-e re-

markable for the length of their proboscides, in which respect they offer a striking contrast

to the preceding subfamily. Amplionyx cluentius, as mentioned by Mr. A. E. Wallace

in the ' Quarterly Journal of Science ' for 18G7 (p. 477), has this organ developed to the

extraordinary length of 9j inches ; and Mr.Wallace confidently looks forward to the dis-

covery of a Sphinx in Madagascar with a proboscis 11 to 12 inches in length ; his antici-

pation is based upon the fact that the nectaries of Aii(jrcecu7n sesquiptedale vary in length

from 10 to 14 inches, and must therefore in all probability be fertilized by some such

hitherto undiscovered agent.

The first attempt at any thing like a comprehensive paper on the Sphingidce was

published in 1855 by Burmeister in the ' Abhandlungen der naturforschenden Gesell-

schaft zu Halle,' and was entitled " Systematische Uebersicht der Sphiugiden Brasiliens ;

"

it contained descriptions of new genera and species, and gave a list of the then known

Spldngidce of South America. This paper was followed in the succeeding year by the

seventh volume of Mr. Walker's ' Lepidoptera Heterocera,' in which an endeavour was

made to bring together the recorded species from all parts of the world ; and, consider-

ing how little was then known respecting the family, there can be no doubt that this

catalogue was the best that Mr. Walker ever produced. No attempt was made at classi-

fication ; therefore it is not surprising that neaily allied species appeared in widely

sundered genera. Still the omissions are not many, and, but for that indefatigable Lepi-

dopterist Mr. W. F. Kirby, would probably, with a few exceptions, have still remained

undiscovered. The next list of species appeared in 1857, in Horsfield and Moore's

Catalogue of the Lepidoptera in the Museum of the East-India Company,' and added a

few descriptions ; it was followed two years later by a very careful paper by Dr. Clemens

in the ' Journal of the Academy of Natural Sciences of Philadelphia ' (2nd ser. vol. iv.),

entitled " Synopsis of North-American Sphingidce." This communication was full of

valuable information ; and for the first time an efl'ort was made to classify the genera and

species ; it was superseded, however, a few years afterwards by " A Synonymical Cata-

logue of North-American Sphingidce, with Notes and Descriptions," in the fifth volume

of the ' Proceedings of the Entomological Society of Philadelphia,' from the pens of

those well-known and able Lepidopterists Messrs. Grote and Robinson. This was a most

important paper, inasmuch as it revised most of the New-World genera, throwing them

into natural subfamilies. In the same volume of the ' Proceedings ' appeared several of

Mr. Crete's papers on the Sphingidce of Cuba, abounding with critical and interesting
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notes on synonymy. In the volume for 1867 Mr. Grote gave a list of the Sphingidce of

Cuba; and, lastly, in 1873 he again appeared as the author of a "Catalogue of the

Sphingidce of North America," in the first volume of the ' Bulletin of the Buffalo Society

of Natural Sciences.'

Dr. Boisduval's long expected work on the Sjjhingidce has recently appeared, bearing

date 1874; that it was not, however, procurable earlier than February 22nd, 1875, I

have evidence in a letter from the author, dated 18th of February, 1875, in which he

says " Le species des Sphingides, Sesiides et Castniides sera mis an vente Lundi prochain,

chez M. Roret, editeur, Rue Hautefeuille, a Paris." The entire work is full of errors

;

and scores of species are omitted ; but the author's worst fault is a too great appreci-

ation of his own MS. names, for which he does not scruple to sacrifice both genera and

species long described by other authors. The arrangement of the genera is most

unnatural ; and many of the species described as new are only individually distinct.

The new species described by M. Boisduval, excepting those which clash with my own,

will be added in an appendix ; the genera and species which are identical with new
forms described in the present paper will be substituted, in their proper places, for the

names which I had proposed to employ.

It will be seen by the foregoing remarks that the only synonymic (and that not a sys-

tematic) list of the Sphingidce of the world is that published by Mr. Walker in 1856

;

this has now necessarily become very incomplete, not only on account of the numerous

species subsequently described, but from our present much more perfect knowledge of

the limits and affinities of the genera, which renders a revision of the whole family an

absolute necessity.

I have to thank Mr. F. Moore for lending me his fine collection of Asiatic Sphingides,

enabling me to add considerably to our knowledge of the species of India, as also for

lending me some exquisite drawings of larvae and pupae by native Indian artists. I am
also greatly indebted to Mr. G. Lewis for the loan of his valuable drawings of Japanese

Sphingidce in all stages, and for the residuum of his collection of these moths ; also to

Mr. W. F. Kirby for calling my attention to descriptions of species by Mr. Newman, to

species described by Palisot de Beauvais, Van der Hoeven and Bertoloni, and to several

species described during the last year or two, which I might otherwise have overlooked.

The following rough Table will give some idea of the geographical range of the vari-

ous subfamilies and genera.

Subfamily 1. Maceoglossin.*:. (Cosmopolitan.)

« T, Number of
«™°'- I^-'g*-

Species.

1. Lepisesia Confined to British North America 2

2. Sataspes Silhet to China , . 4

3. Hemaris Eanges from Texas, through Europe, Asia, and Afriga 26

3z2
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Genus. Eange. N""''?" "'

Species.

4. Rhopahpsyche . . Silhet to South India 2

5. Macroglossa .... Throughout the Old World 41

6. Aellopiis Tropical America and Africa 6

7. Stenolophia .... South Tropical America 1

8. Eiipyrrhoglossum. Para to Mexico 2

9. Perigonia Tropical America 9

10. Pachygonia .... Tropical America 4

11. Ehodosoma .... North India 1

12. Tligreus United States 1

13. AmpJiion United States 1

14. Deidamia North America 1

15. Unzela Tropical America 1

16. Proserpinus .... Eanges from Europe, through Eussia, into North America 4

17. Euproserpinus , . California 1

18. Temnora Natal and (possibly) China 2

19. LopTiura South America, Asia, and Africa 11

20. Calliomma .... Confined to Tropical America 8

21. Enyo Tropical America and (possibly) Australia 5

22. Aleuron Tropical America 3

23. Tyhgnathm .... South Tropical America 2

24. Gonenyo Tropical America 1

25. Hemeroplanes . . Tropical America ; 4

Subfamily 2. Ch^rocampin^. (Cosmopolitan.)

1

.

Acosmeryx .... North India to Queensland , 5
2. Otus From Siberia, through North America, to the West Indies 5

3. Ampelophaga .

.

China and Japan 1

4. Elibia North India 2

5. Pergesa From Europe, through Asia and Africa 15

6. Panacra Asia and Africa 17

7. Cizara AustraUa 1

8. Mierolophia .... South India 1

9. Basiothea Africa 1

10. GnatJiostypsis .

.

Caffraria 1

1 1. Diodosida Africa 4

12. Oypa Ceylon 1

13. Chcerocampa .... Cosmopolitan 78

14. Darapsa Haiti 1

1 5. Deilephila From America, through Europe, Asia, and Africa 22

16. Daphnis Europe, Asia, Moluccas, and Australia 9

17. Philampelus .... Tropical America and Africa 19

18. Pachylia Tropical America 5

Subfamily 3. Ambulicin.^. (America and Asia.)

1. Amhulyx Tropical America and Asia, from Darjeeling to Java 23
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Subfamily 4. Smbkinthin.^. (Cosmopolitan.)

Genus. Kange. Number of
^ Speciea.

1

.

Metamimas .... Amboina and Australia 2
2. Mimas Europe, Asia, and South Africa 3
3. Polyptychus .... Asia and Africa 7
4. LopJiostethtis .... Natal 1

5. SphingoncBpiopsis. Cafiraria j

6. Langia India 2
7. Triptogon America, and from Mantchuria, through Japan and China, into Java and

India, and thence into Persia 23
8. Laothoe Europe 2
9. Cressonia North America to Texas 3

10. Paonias United States 2
11. Calasymbolus . . North America and Amur 5
12. Smerinthus .... Mexico to Cahfomia and China, through Japan and Amur to Europe ... 5

13. Pseudosmerinthus. South-west Africa 2

14. Daphnusa China to Borneo
.'J

15. LeiKophlebia .... Java to Bengal 4
16. Basiana Asia and Africa 9

17. C<equosa Austraha 1

Subfamily 5. Achbrontiin^. (Europe, Asia, and Africa.)

1. Acherontia Prom Europe into Africa, and through Persia into Asia 4

Subfamily 6. Sphingin^:. (Cosmopolitan.)

1. Tatoglossmn .... South America 1

2. Amphonyx Tropical America 6

3. Anceryx Tropical America 2

4. Isognathus .... Tropical America 9

5. Cautethia Haiti and (possibly) " East India " ? 2

6. Dilophonota .... Tropical America 11

7. Oryba South America 1

8. Macrosila South America 2

9. Protoparce Cosmopolitan 23

10. Pseudosphina; .

.

Tropical America, Moluccas, and India 6

11. Daremma United States 1

12. Syzygia Central America 1

13. Dolba North India, and Massachusetts to Mexico 3

14. Euryglottis .... Colombia 1

15. Diludia Asia, Australia, Africa, and Tropical America 21

16. Eyloicus Prom America, through Europe, Asia, and Africa 9

17. Sphinx America and Europe 17
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„ T, Number of
Genua. Eange. ^^^^^

18. Lintneria IJiiited States 3

19. Ceratomia Massacliusetts to Mexico 2

20. Nephele Australia, Asia, and Africa 18

21. Calymiiia North India to Java 1

22. Ellema United States 3

23. Lapara Canada 1

The remaining genera, being doubtful Sfhingidm, need not be considered.

The species which lias the greatest range is ChcerocamjM celerio. This insect is found

throughout the Old World ; it is very rapid and indefatigable on the wing, and is not

unfrequently caught on board ship out of sight of land. Its food-plant is the vine.

Characters of the Subfamilies.

1. Maceoglossin^.

Larva with the anterior segments tapering towards the head, retractile ; horn long

and curved ; head rather small.

Imago generally with externally angulated palpi ; the antennae often gradually thicker

from the base to the apex ; thorax large and prominent ; abdomen of the male always

with a more or less developed anal tuft of hair-scales.

2. Ch^kocampiNjB

Larva with the anterior segments retractile, the fifth somewhat abruptly broader ; the

fifth, and sometimes all the segments laterally ocellated ; horn variable ; head rather

larger.

Imago generally with externally rounded palpi, the antennae generally rather slender

;

eyes salient ; thorax large and prominent ; abdomen without an anal tuft.

3. Ambulicin^.

Larva with the anterior segments non-retractile, tapering slightly towards the head,

which is abruptly rather larger and rounded ; horn oblique, not curved, but slightly

pointing upwards at the tip ; a series of lateral oblique stripes.

Imago with externally rounded palpi, the antennae slender in both sexes ; eyes salient

;

thorax rather short ; abdomen of the male produced behind, with lateral angular ex-

pansion.

4. Smerinthin.^.

Larva rugose, with the anterior segments tapering towards the head, which is ab-

ruptly and decidedly larger, flattened in front, and angular above ; horn straight.
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Imago with the head and thorax short and broad ; palpi small, antennae of male more

or less pectinated.

5. ACHERONTIIN^.

Larva thick, clumsy, Sphiiix-like, but with the horn always more or less recurved at

the tip, and tuberculated or granulose.

Imago clumsy ; legs, antenna;, and proboscis thick, the latter very short ; head, thorax,

and abdomen short and broad.

6. Sphingin^.

Larva with the anterior segments very slightly smaller than the posterior, generally

marked with oblique lateral stripes ; horn (when present) rather long ; head tolerably

large
;
position of the larva in repose almost sigmoidal.

Pupa frequently with an external sheath for the proboscis.

Imago Chmrocampine in form, but with the head generally smaller, the thorax vari-

able in length ; proboscis very long.

Subfamily I. MACROGLOSSIN^.

Genus 1. Lepisesia, Grote.

1. Lepisesia flavofasciata.

Mao'oglossa flavofasciata, Walker, Lep. Het. viii. p. 87. no. 3 (1856).

Lepisesia flavofasciata, Grote, Proc. Eat. Soc. Phil. vol. v. p. 39 (1865).

St. Martin's Falls, Albany River, Hudson's Bay (Barnston). Type, B.M.

The above is certainly more nearly allied to Hemaris than to Macroglossa, and appears

to be a well-marked genus.

2. Lepisesia victoria.

Lepisesia victoria, Grote, Bull. Buflf. Soc. Nat. Sci. ii. p. 147 (1874).

British Columbia [Crotch).

Genus 2. Sataspes, Moore.

Sataspes, Moore, Cat. Lep. East-Ind. Comp. i. p. 261 (1857).

1. Sataspes infeenalis.

Sesia infernalis, Westwood, Cab. Orient. Ent. p. 61, pi. 30. fig. 3 (1848).

Macroglossa infernalis. Walker, Lep. Het. viii. p. 95. no. 19 (1856).

Sataspes infernalis, Moore, Cat. Lep. E.I. Comp. i. p. 261. no. 597 (1857).

Silhet {Stainsforth), Nepal [Wliitely), Coimbatoor (Walhouse). B.M.
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2. Sataspes uniformis.

Sataspes uniformis, Butler, P. Z. S. 1875, p. 3. n. 1.

Var. Sataspes infernalis, Boisduval, Sp. Gen. Lep. i. pi. 10. figs. 1, 2 (1875).

Silhet (Stainsforth). Type, B.M.

3. Sataspes ventealis.

Sataspes ventralis, Butler, P. Z. S. 1875, p. 3. n. 2.

Sataspes tagalica, Boisduval, Sp. Gen. Lep. p. 278, pi. 10. figs. 3, 4 (1875).

Hong-Kong {Bovmng), Silhet {Stainsforth). Type, B.M.

4. Sataspes xtlocoparis.

Sataspes xylocoparis, Butler, P. Z. S. 1875, p. 239, pi. xxxvi. fig. 1.

Shanghai, China. Type, coll. F. Moore.

Genus 3. Hemaris', Dalman.

Hemaris, Dalman, Vet. Akad. Handl. p. 207 (18i6).

1. Hemaris bombtlifoemis.

Sphinx bombyliformis, Ochsenlieimer, Schmett. von Eur. ii. p. 182. no. 2 (1810).

Cephonodes bombyliformis, Hiibner, Verz. bek. Schmett. p. 131. no. 1403 (1816).

Sesia bombyliformis, Stephens, 111. Brit. Ent. Haust. i. p. 135. no. 2 (1828).

Macroglossa bombyliformis, Boisduval, Ind. Meth. p. 45. no. 369 (1840).

Sphinx fuciformis, Denis (nee Linnajus), Wien. Verz. p. 44. no. 1 (1775).

Sesia fuciformis, Pabricius, Ent. Syst. iii. 1, p. 381. no 11 (1793).

Var. Sesia milesiformis, Treitschke, Schmett. von Eur. x. 1, p. 125 (1834).

Sphinx variegata, Manip. Ins. Tauriu. p. 193.

Europe [Becker). B.M.

2. Hemaris fumosa.

Macroglossa fumosa, Strecker, Lep. Ehop. et Het. p. 93 (1874).

Albany.

Allied to H. diffinis; Grote believes it to he= H. tenuis, in which the scales on the

pellucid area of the wings are still adherent.

' After wading through the long description of Scemorrluigia, Grote and Eobinson, I am stUl unable to dis-

tinguish it structurally from Hemaris ; indeed the authors themselves seem doubtful as to the generic position

of one species, Sesia radians.
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3. Hemaeis palpalis.

Hemaris palpalis, Grote, Bull. Buif. Soc. Nat. Sci. ii. p. 145 (1874).

British Colombia [Crotch).

Allied to H. tenuis.

4. Hemaeis diffinis.

Macroglossa diffinis, Boisduval, Sp. Gen. Lep. pi. 15. fig. 2 (1836).

Sesia diffinis, Hams, Cat. N. Am. Sph., Sill. Journ. vol. xxxvi. p. 308 (1839).

Hemaris diffinis, Grote, Bull. Buff. Soc. Nat. Sci. i. p. 5, pi. 1. fig. 8 (1873).

Sphinx fuciformis, Smith and Abbot (nee Linnaeus), Lep. Ins. Georg. vol. i. p. 85, pi. 43 (1797).

Canada West {Bush), United States {Bouhleday), East Florida, Vancouver's Island

{Lyall). B.M.

Allied to H. fuciformis; the larva is described by Mead (Canad. Ent. ii. pp. 157, 158,

1870).

5. Hemaeis tenuis.

Hemaris tenuis, Grote, Bull, Buff. Soc. Nat. Sci. i. p. 4, pi. 1. fig. 6 (1873).

New York and Pennsylvania (Strecker).

6. Hemaeis thetis.

Sesia thetis, Grote and Robinson, Trans. Am. Ent. Soc. vol. i. p. 3, pi. 6. fig. 36 (Jan. 1868).

Macroglossa thetis, Boisduval, Comp. Zool. Rec. p. 326 (1868)

.

Hemaris thetis, Grote,Bull. Buff. Soc. Nat. Sci. i. p. 5, pi. 1. fig. 7 (1873).

California {Lorquin).

Closely allied to S. diffinis.

7. Hemaris metathetis, n. sp.

Sesia axillaris, Butler (nee Grote;, Ann. & Mag. Nat. Hist. ser. 4, vol. xiv. p. 366 (1874).

Texas (Belfracje). Type, B.M.

This species was sent by Belfrage, labelled " S. axillaris, Grote and Robinson," which

has led to my error ; it differs in its smaller size, narrower and not dentated border,

with other minor characters.

8. Hemaeis sieboldi.

Macroglossa sieboldi, Boisduval in De I'Orza's Lep. Japon. p. 35. no. 76 (1869).

Sesia whitelyi, Butler, Ann. & Mag. Nat. Hist. ser. 4, vol. xiv. p. 367 (Nov. 1874).

6 2 , Hakodadi (Stephens) ; <i, Ja,pa.n (Fortune). Type, B.M.

VOL. IX.—PAET X. No. 2.

—

October, 1876. 4 a
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The Japanese representative of //. fuciformis. M. Boisduval having described it as a

Macroglossa, I unfortunately overlooked his description.

9. Hemakis mandarina.

Hemaris mandarina, Butler, P. Z. S. 1875, p. 239, pi. xxxvi. fig. 2.

Shanghai. Type, coll. F. Moore.

10. Hemaris fuciformis.

Sphinx fuciformis, Linnaeus, Syst. Nat. i. 2, p. 803. no. 28 (1766).

Sesia fuciformis, Schseffer, Icon. Ins. p. 21 (1766-79).

Cephonodes fuciformis, Hiibner, Verz. bek. Schmett. p. 131. no. 1404 (1816).

Macroglossa fuciformis, Children, Abstr. Gen. Lap. Eur. p. 29. no. 1 (1829).

Sphinx bombyliformis, Esper (nee Ochsenheimer), Eur. Schmett. ii. p. 180, pi. 23 (1777).

Sesia bombyliformis, Fabricius, Ent. Syst. iii. 1, p. 382. no. 12 (1793).

Europe {Becker). B.M.

11. Hemaris affinis.

Sesia affinis, Bremer, Lep. Ost-Sib. p. 85, pi. iii. fig. 13 (1864).

Amur {Bruce). B.M.

Closely allied to the preceding species, but rather darker.

12. Hemaris saundersii.

Sesia saundersii. Walker, Lep. Het. viii. p. 83. no. 7 (1856).

North India {Stevens, Boubleday). Type, B.M.

This species is a complete link between the H. fuciformis group and II. hylas ; the

latter though different in aspect (owing to the narrow-scaled border of primaries), does

not, so far as I can see, differ structurally from the other species of Hemaris.

13. Hemaris venata.

{J, Macroglossa venata, Pelder, Sitz. Akad. Wiss. Wien, xliii. p. 29. no 61 ; Reise der Novara, Lep.

iv. tab. 75. fig. 6 (Nov. 1874).

Amboina.

Allied to H. fuciformis, but one third larger, the body longer, different in character.

14. Hemaris radians.

Sesia radians, Walker, Lep. Het. viii. p. 84. no. 8 (1856).

Shanghai {Fortune). Type, B.M.

Approaching H. thysbe in character.



ME. A. G. BUTLER ON THE SPHJNGID^. 521

15. Hemaeis alteenata.

Sesia alternata, Butler, Ann. & Mag. Nat. Hist. ser. 4, vol. xiv. p. 366 (Nov. 1874).

Hakodadi {Whitely). Type, B.M.

16. Hemaeis axillaeis.

Sesia axillaris, Grote and Robinson, Trans. Am. Ent. Soc. ii. p. 180 (1868).

Hemaris axillaris, Grote, Bull. Buff. Soc. Nat. Sci. p. 6, pi. 1. fig. 9 (1873).

Sesia grotei, Butler, Ann. & Mag. Nat. Hist. ser. 4, vol. xiv. p. 365 (1874).

Texas {Belfrage). B.M.

17. Hemaeis maeginalis.

S , Hemaris marginalis, Grote, Bull. Buflf. Soc. Nat. Sci. p. 6, pi. 1. fig. 10 (1873).

Michigan (Strecker).

Section H^moeehaqia, Grotei

18. Hemaeis thtsbe.

Sphinx thyshe, Fabricius, Syst. Ent. p. 548 (1775).

Sesia thysbe, Fabricius, Mant. Ins. i. p. 99 (1787).

Hamorrhagia thysbe, Grote and Robinson, Proc. Ent. Soc. Phil. vol. v. p. 174 (1865).

Sphinx pelasgus, Cramer, Pap. Exot. iii. p. 93, pi. 248. fig. B (1782).

Sesia pelasgus, Harris, Cat. N.A. Sphing., SiU. Journ. xxxvi. p. 308 (1839).

Sesia cimbiciformis, Stephens, 111. Brit. Ent. Haust. vol. i. p. 135 (1828)

.

Massachusetts {BouMeday) ; United States [Milne). B.M.

19. Hemaeis euficaudis.

Sesia ruficaudis, Kirby, Faun. Bor.-Am. vol. iv. p. 303 (1837).

Hetmorrhagia ruficaudis, Grote and Robinson, Proc. Ent. Soc. Phil. vol. v. p. 175 (1865).

Canada West {Bush) ; United States. B.M.

This species has been much discussed by Messrs. Grote and Eobinson, who make the

following statement (Proc. Ent. Soc. Phil. v. p. 175) :
—" Kirby's description presents too

many points of difference with R. gracilis to allow us to refer that species as intended,

while Mr. Walker evidently describes our species as intended by Kirby." Now althougli

Walker included one example oiH. gracilis with our examples of H. rvfcaudis, it is im-

possible to say that he " evidently describes " that specimen. I believe myself that the

Walkerian type (registered "United States") is referable to the present species.. It

might be considered the American representative of H. fuciformis ; but it is in some

respects more nearly allied to Hcemorrhagiafloridensis of Grote and Eobinson.

This may, perhaps, be a genus, the species being more densely scaled than in Hemaris, and having conse-

quently a somewhat different aspect ; on the whole, however, I prefer to regard it for the present as a section.

4a 2
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20. HeMARIS BUFFALOiJNSIS.

Hcemorrhagia buffalo'ensis, Grote & Robinson, Ann. Lye. Nat. Hist. New York, vol. viii. p. 437,

pi. 16. figs. 18, 19 (1867).

Buffalo.

Very closely allied to, if not identical with H. ruficaudis of Walker ("? Kirby) ; the

body, however, seems greener in colouring, and the cell of primaries less open.

21. Hemaris gracilis.

Hamorrhagia yj-acilis, Grote & Robinson, Proc. Ent. Soc. Phil. vol. v. p. 174, pi. 3. figs. 1, 2 (1865).

Trenton Falls, New York {E. Boubleday). B.M.

This may at once be distinguished from even the most similar examples of H. ruficaudis

(Kirby X) AValker, by the straight inner edge of the external brown border of primaries,

the more heavily scaled discocellulars, and the smaller hyaline patch on secondaries.

Grote separates it as a distinct group under the name of Chamcesesia (Bull. Buff. Soc.

Nat. Sci. i. p. 8, 1873).

22. Hemaris floridbnsis.

Hmmorrhagia floridensis, Grote & Robinson, Ann. Lye. Nat. Hist. New York, vol. viii. p. 439,

pi. 16. fig. 20 (1867).

Florida.

Allied to //. fuscicaudis, but with the external margin narrower and not dentated

;

in H. fuscicaudis it is much more strongly dentated than in H. thysbe.

23. Hemaris fuscicaudis.

Sesia fuscicaudis, Walker, Lep. Het. viii. p. 83. no. 6 (1856).

Hamorrhagia fuscicaudis, Grote & Robinson, Proc. Ent. Soe. Phil. vol. v. p. 174 (1865).

Georgia {Abbot). Type, B.M.

Unquestionably the finest species in the genus.

Section Cephonodes, Hiibner.

(Fotidwa, Wallengren.)

24. Hemaris hylas. (Plate XC. figs. 4, 5.)

Sphinx hylas, Linnseus, Mantissa, i. p. 539 (1771).

Sesia hylas, Fabrieius, Ent. Syst. iii. 1, p. 379. no. 3 (1793).

Cephonodes hylas, Hiibner, Verz. bek. Scbmett. p. 131. no. 1402 (1816).

Sphinx picus, Cramer, Pap. Exot. ii. p. 8.3, pi. 148. fig. B (1779).

Macroglossa kingi, Macleay, King's ' Survey of Australia,' App. p. 465. no. 167 (1827).

Sesia cunninghami, Walker, Lep. Het. viii. p. 85. no. 10 (1856).

Macroglossa cunninghami, Schaufuss, Nunquam Otiosus, i. p. 22 (1870).

Var. Macroglossa apus, Boisduval, Faun. Ent. de Madag. p. 79. no. 2, pi. 10. fig. 4 (1833).
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China {Boivring, Harrington, Beeves); Japan {Wliitely) ; Moulmein (C'lerck); Ceylon

(We7iham) ; North India (James) ; Nepal (JJamsay) ; Moveton Bay (Gibbons) ; Australia

(Hunter); Congo (Curror) ; West Africa (^r^ew^) ; South Africa (^M^as) ; Na.tal(6uein-

zius, Trimen). B.M.

One of our Natal examples agrees very fairly with the figure of M. apus ; it is, how-

ever, rather less like typical H. hylas. Mr. Lewis tells me that when H. hylas first leaves

the pupa the primaries are covered with yellow scales ; he found the larva feeding on

Gardenia-

ls. Hemaris vieescens.

Potideea virescens, WaUengren^ Kongl. Svenska Vetensk. Akad. Handl. v. no. 4, p. 17. no. 1 (1865).

East CaflEraria.

Allied to //. hylas.

26. Hemakis ceoatica.

Sphinx croatica, Esper, Eur. Schmett. p. 33, pi. 45. fig. 2 (1777).

Cephonodes croatica, Hiibner, Verz. bek. Schmett. p. 131. no. 1406 (1816).

MacToglossa croatica, Boisduval, Ind. Meth. p. 32 (1840).

Sphinx sesia, Hiibner, Eur. Schmett. ii. figs. 89 & 136 (1793-1827).

South-east Europe, Asia Minor, Armenia.

Judging from Hiibner's figures alone, I should be satisfied that this was not a Macro-

glossa. The form of the antennae in the figure seems to indicate a distinction from

Hemaris; but I have recently examined two specinsens in the collection of Mr.

Herbert Sharpe, and I now feel convinced that Hiibner rightly referred it to his ? genus

Ceplionodes.

Genus 4. Khopalopstche, Butler.

Rhopalopsyche, Butler, P. Z. S. 1875, p. 239 (1875).

1. Rhopalopsyche bifasciata.

Rhopalopsyche bifasciata, Butler, P. Z. S. p. 239, pi. xxxvi. fig. 4 (1875).

South India (Ward). Type, coll. F. Moore.

2. Rhopalopsyche nycteris.

Macroglossa nycteris, KoUar, Hiigel's Kaschmir, iv. 2, p. 458, pi. 19. fig. 5.

Macroglossa volucris. Walker, Lep. Het. viii. p. 94. no. 16 (1856).

Silhet (Boubleday); North India (Argent, Stevens); Barrackpore (Hearsay). B.M.
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Genus 5. Maceoglossa, Ochsenheimer.

Macroghssa, Ochsenheimer, Eur. Schmett. iv. p. 41 (1816).

1. Maceoglossa stellataeum.

Sphinx stellatarum, Linnseus, Syst. Nat. i. 2, p. 803. no. 27 (1766).

Sesia stellatarum, Fabricius, Ent. Syat. iii. 1, p. 380. no. 5 (1793).

Psithyros stellatarum, Hiibner, Verz. bek. Schmett. p. 133. no. 1409 (1816).

Macroglossa stellatarum, Stephens, 111. Brit. Ent. Haust. i. p. 133. no. 1 (1828).

Europe (Becker) ; Tripoli ; Teneriffe ; Turkey {Loftus) ; Syria {Lowne) ; North China

{Fortune). B.M.

Mr. Moore has an example of this species from Scinde ; I can find no constant

character whereby to separate it from the European form.

2. Maceoglossa vacillans.

Macroglossa vacillans, Walker, Lep. Het. Suppl. i. p. 27 (1864).

Timor.

3. Maceoglossa affiotitia.

Macroglossa affictitia, Butler, P. Z. S. 1875, p. 240, pi. xxxvi. fig. 7.

Canara. Type, coll. F. Moore.

4. Maceoglossa vialis.

Macroglossa vialis, Butler, P. Z. S. 1875, p. 240, pi. xxxvi. fig. 5.

Canara. , Type, coll. F. Moore.

5. Maceoglossa gteans.

Macroglossa gyrans. Walker, Lep. Het. viii. p. 91. no. 11 (1856).

North India (Stevens); Madras (Elliot); Ceylon (Templeton). Type, B.M.

In Mr. Moore's collection from Kurnool, Neilgherries ; also from Bengal and Ceylon.

6. Maceoglossa appeoximata.

Macroglossa approximata, Walker, Lep. Het. Suppl. i. p. 27 (1864).

North Australia (Elsey). Type, B.M.
Difiers from the preceding species in the better-defined tawny spots on each side of

the abdomen, the absence of the interrupted white band on preanal segment, and the

less-defined transverse lines on primaries.

7. Maceoglossa milvus.

Macroglossa milvus, Boisduval, Fauna Eut. de Madag. p. 78. no. 1, pi. 10. fig. 3 (1833).

Bourbon and Mauritius ; Madagascar (Peckover). B.M.
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8. Macroglossa fervens.

Macroglossa fervens, Butler, P. Z. S. 1875, p. 4, pi. i. fig. 3.

Canara(TFa/-(Z). Type, B.M.

9. Macroglossa avicula.

Macroglossa avicula, Boisduval, Sp. Gen. Lep. p. 334 (1875).

Macroglossa avicula, Butler, P. Z. S. 1875, p. 240.

Java {Argent). Type, B.M.

10. Macroglossa bombylans.

Macroglossa homhylans, Boisduval, Sp. Gen. Lep. p. 334 (1875).

Macroglossa gUia, Walker, Lep. Het. viii. p. 93. no. 15 (1856).

North India (Stevens) ; Hong-Kong {Boioring). B.M.

In Mr. Moore's collection labelled " Deyra Doon."

11. Macroglossa pylene.

Macroglossa pylene, Felder, Sitz. Akad. Wiss. Wien, xliii. p. 29.

Amboina.

12. Macroglossa tristis.

Macroglossa tristis, Schaufiiss, Nunquam Otiosus, i. p. 22 (1870).

China.

I believe this to be M. bomhylans faded ; if so, the name will take priority.

13. Macroglossa trochilus.

Psithyros trochilus, Htibner, Saniml. exot. Schmett. ii. pi. 158. figs. 1-4 (1806).

Macroglossa trochilus. Walker, Lep. Het. viii. p. 90. no. 8 (1856).

Rhamphoschisma trochilus, Wallengren, Svensk. Vetensk. Akad. Handl. vol. v. p. 17 (1863).

Rhamphoschisma fasciatum, Wallengren, Kongl. Vet. Akad. Forhandl. p. 139 (1858).

'Sa.izl {Gueinzius) ; South Africa («S'm/#/i) ; Cape (i>/-^^e). B.M.

14. Macroglossa trochiloides.

Macroglossa trochiloides, Butler, P. Z. S. 1875, p. 5. no. 6.

Sierra Leone {Foxcroft). Type, B.M.

15. Macroglossa glaucoptera.

Macroglossa glaucoptera, Butler, P. Z. S. 1875, p. 241, pi. xxxvi. fig. 9.

Ceylon (T. Skinner). Type, coll. F. Moore.
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16. Maceoglossa nigrifasciata.

Macroglossa nigrifasciata, Butler, P. Z. S. 1875, p. 241, pi. xxxvii. fig. 3.

Ceylon. Type, coll. F. Moore

17. Maceoglossa belis. (PI. XC. figs. 6, 7.)

Sphinijo belis, Cramer, Pap. Exot. i. p. 147, pl. 94. fig. C (1779).

Macrofflossu assimilis [sic), Swainson, Zool. 111. 3nd ser. vol. i. pl. 64 (1820).

North India (*S'^CTe?zs) ; Canara (lFar<Z). B.M.

In my recent paper on new species of Sphingidce I have regarded this merely as a

variety of M. passalus, allied to my M. proxima ; I am now, however, convinced that

it is a distinct species. I hesitated to separate it at first, on account of Cramer's locality

for M. belis being " China
;

" it is, however, quite possible that both species occur in

China, and still retain their distinctive characteristics. They are not more nearly allied

than other Splmigidw inhabiting far more restricted regions ; and in a revision of any

group of animals I am satisfied that it is far safer to err on the side of too much sub-

division than of too little, much mischief having arisen as regards the multiplication of

synonyms through the incautious association of different-looking forms together ; Mr.

Moore recived M. belis from the Himalayas.

18. Maceoglossa luteata.

Macroglossa luteata, Butler, P. Z. S. 187'5, p. 241, pl. xxxvii. fig. 5.

Silhet. Type, coll. F. Moore.

19. Maceoglossa alcedo.

Macroglossa alcedo, Boisduval, Voy. de FAstrolabe, Ent. p. 188. no. 2 (1832-1835).

Dovej {Wallace). B.M.

Nearly allied to M. proxima. It is badly described, inasmuch as the primaries have

two indistinct broad shining lilacine fasciae across them which are not mentioned ; they

are also chocolate-brown rather than black-brown ; the orange band of secondaries is

also dusky in the centre (a character not mentioned) ; and the anal tuft of abdomen is

not varied with yellow, but terminates in a broad tawny band. The description is not

quoted by AValker.

20. Maceoglossa peoxima.

Macroglossa proxima, Butler, P. Z. S. 1875, p. 4, pl. i. fig. 1.

Ceylon {Templeton) ; Canara. (Ward) ; Silhet. Type, B.M. ; Cambogia, coU. Moore.

21. Maceoglossa jnteerupta.

Macroglossa interrupta, Butler, P. Z. S . 1875, p. 242, pl. xxxvii. fig. 2.

Darjeeling. Type, coll. F. Moore.
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22. Maceoglossa passalus.

Sphinx passalus, Drury, Exot. Ins. ii. p. 52, pi. 29. fig. 2 (1773).

Macroglossa passalus, Walker, Lep. Het. viii. p. 92. no. 12 (1856).

Shanghai {Fortune) ; Hong-Kong {Bowring). B.M.

Mr. Moore has an example of what 1 believe to be a variety of this species from Pe-

nang.

23. Maceoglossa sitiene.

Macroglossa sitiene, Walker, Lep. Het. viii. p. 92. no. 13 (1856).

Silhet ? Type, B.M.

Under this species Mr. Walker placed several examples of M. belis, several of a small

species near M. divergens, and one specimen of M. trochilus ; fortunately the type was

marked.

24. Maceoglossa pyeehosticta. (Plate XC. fig. 8.)

Macroglossa pyrrhosticta, Butler, P. Z. S. 1875, p. 242, pi. xx.xvi. fig. 8.

Shanghai. Type, coll. F. Moore.

Bred in Japan by Mr. George Lewis.

25. Maceoglossa insipida.

Macroglossa insipida, Butler, P. Z. S. 1875, p. 242. no. 12.

Ceylon {Skinner). Type, coll. F. Moore.

26. Maceoglossa coeythus.

Macroglossa corythus. Walker, Lep. Het. viii. p. 92. no. 14 (1856).

Java {Horsfield). Type, B.M.

A constant and tolerably well-marked species strictly confined to Java. Several other

species were placed with it by Mr. Walker ; and the labels to M. corythus and M. gilia

were transposed in the cabinet.

27. Maceoglossa gilia. (Plate XC. figs. 9, 10.)

Macroglossa gilia, Herrich-Schaifer, Samml. aussereurop. Schmett. pi. 23. fig. 107 (1850-1858).

Nearly allied to M. corythus, but all the markings of piimaries darker and better-

defined, the inner transverse bar filled in with blackish towards internal margin ; second-

aries with subcostal area (uniting with transverse band) orange ; body rather darker

;

under surface of wings redder. Expanse of wings 2 inches.

Silhet {Stainsforth). Type, B.M.

A local representative of M. corythus. We have two examples in the collection of the

British Museum ; it is in Mr. Moore's collection from Darjeeling.

vol. IX.

—
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The larva of M. gilia is white, speckled with green ; the anterior segments, horn, a

lateral longitudinal line, and seven oblique streaks between the spiracles (which are

minute and orange) green. It feeds upon Pwderia foetida.

28. Macroglossa cataptbkha.

Macrofflossa catapyrrha, Butler, P. Z. S. 1875, p. 243, pi. xxxvi. fig. 6.

North India {coll. Moore) ; Ceylon (Tem^leton). B.M.

29. Macroglossa obscuba.

Macrofflossa obscura, Butler, P. Z. S. 1875, p. 5, pi. i. fig. 2.

Java {Ilorsfield). Type, B.M.

30. Macroglossa orientalis, n. sp.

Allied to the preceding and to M. sitiene ; primaries as in M.fervens, but larger and

rather paler ; secondaries as in M. ])(tssalus, but with the yellow band rather broader,

clearer, and more sharply defined ; body as in M. belis ; wings and body below almost

precisely as in M. corythus. Expanse of wings 2 inches 1 line.

Moulmein (Clerck). Type, B.M.

31

.

Macroglossa divergens.

Macrofflossa diverffens, Walker, Lep. Het. viii. p. 94. no. 17 (1856).

Ceylon (Templeton). Type, B.M.

This species is intermediate in character between M. sitiene and M. proxima ; it is in

Mr. Moore's collection from Canara.

32. Macroglossa faro.

Sphinx faro, Cramer, Pap. Exot. iii. p. 165, pi. 285. fig. C (1782).

Macroglossa faro, Walker, Lep. Het. Suppl. i. p. 27 (1864).

Java {Horsfield). B.M.

33. Macroglossa hemichroma.

Macroglossa hemichroma, Butler, P. Z. S. 1875, p. 243, pi. xxxvii. fig. 1.

Silhet. Type, coll. F. Moore.

34. Macroglossa rectipascia.

Rhamphoschisma rectifascia, Felder, Eeise der Nov. Lep. iv. tab. 75. fig. 7 (Nov. 1874).

?

Allied to M. sitiene and M imperator ; it more nearly approaches the latter.

I can see no reason why this species should be separated from Macroglossa.
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35. Macroglossa scottiaeum. i

Rhamphoschisma scottiarum, Felder, Eeise der Nov. Lep. iv. tab. 75. fig. 8 (Nov. 1874).

36. Macroglossa imperatok.

Macroglossa imperator, Butler, P. Z. S. 1875, p. 243, pi. xxxvii. fig. 4.

Ceylon {T. Skinner). Type, coll. F. Moore.

37. MACEOGIiOSSA HIEUNDO.

Macroglossa hirundo, Boisduval, Voy. de l^Astrolabe, Ent. p. 188. no. 1 (1833-35).

Taiti.

Possibly the variety of M. errans in which the transverse white band is interrupted

;

the description of M. hirundo was overlooked by Walker,

38. Macroglossa erran-s.

Macroglossa errans, Walker, Lep. Het. viii. p. 96. no. 20 (1856)

.

Moreton Bay ( (?/Mo?!s) ; Anstralia, (Stranffe). Type, B.M.

The type is from Moreton Bay, and has the transverse band of primaries distinct and

white.

39. Macroglossa micacea.

Macroglossa micacea, Walker, Lep. Het. viii. p. 96. no. 21 (1856).

Moreton Bay (Gibbons); Australia {Strange). Type, B.M.

The example described as the female of this species is quite distinct.

40. Macroglossa nox.

Macroglossa nox, Newman, Trans. Ent. Soc. 2nd ser. vol. iv. p. 54 (1857) ; Butler, P. Z. S. 1875, p. 5,

pi. i. fig. 6.

Rockingham Bay {Macgillivray). Type, B.M.

41. Macroglossa erato.

Macroglossa erato, Boisduval, Lep. de la Cahfornie, in Ann. Soc. Ent. Beige, xii. p. 65. no. 67 (1868)

.

Los Angelos (Lorquin).

Not like any other species ; the primaries ashy grey, with a broad black border

;

several little transverse black lines at the base ; secondaries white, with a very broad

black border ; fringes whitish ; body black
;
pectus greyish white ; palpi white.

4b2
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Genus 6. Aellopus, Hiibner.

Aellopus, Hiibuer, Verz. bek. Schmett. p. 131 (1816).

1. Aellopus t.\ntalus.

Sphinx tantalus, LinnseuSj Mus. Lud. Ub'. p. 31 (17G4).

Sesia tantalus, Fabricius, Ent. Syst. iii. 1^ p. 379. no. 1 (1793).

Aellopus tantalus, Hiibner, Samml. exot. Schmett. ii. pi. 157. figs. 1-4 (1806).

Macroglossa tantalus, Walker, Lap. Hct. viii. p. 88. no. 4 (1856).

Sphinx ixion, Linnaeus, Syst. Nat. ii. p. 803. no. 26 (1766).

Sphinx sonata, Drui-y, Ins. Exot. i. p. 57, pi. 36. fig. 5 (1770).

Sphinx tripunctata, Goeze, Beytr. iii. 3, p. .316. no. 43 (1780).

Jamaica (Gosse); ^sxti {Tweedie) ; St. Thomas. B.M.

Mr. Walker confounded this with the next species in his Catalogue.

2. Aellopus fadus.

Sphinx fadus, Cramer, Pap. Exot. i. p. 95, pi. 61. fig. C (1779).

Sesia fadus, Fabricius, Ent. Syst. iii. 1, p. 378 (1793).

Macroglossa fadus. Walker, Lep. Het. viii. p. 89. no. 7 (1856).

Sphinx titan, Cramer, Pap. Exot. ii. p. 73, pi. 143. fig. F (1779).

Aellopus titan, Grote, Proc. Ent. Soc. Phil. v. p. 41 (1865)

.

Macroglossum annulosum, Swainson, 111. iii. pi. 132. fig. 1 (1833).

Venezuela {Dyson) ; Mexico {Hartweg) ; Brazil. B.M.

3. Aellopus blainl

Aellopus blaini, Herrich-SchaSer, Saraml. auss. Schm. ii. fig. 553 (1869) ; Grote, Trans. Am. Eiit.

Soc. iii. p. 184 (1871).

Cuba.

4. Aellopus sisyphus.

Macroglossa sisyphus, Burmeister, Sph. Bras., Abhandl. naturf. Gesellsch. Halle, p. 74 (1855).

Aellopus sisyphus, Grote, Proc. Ent. Soc. Phil. v. p. 43 (1865).

Eio Janeiro.

5. Aellopus commasi^.

Macroglossa commasia, Walker, Lep. Het. viii. p. 90. no. 9 (1856).

Sierra Leone (Morgan). iype, B.M.

This species at first sight looks very like M. tantalus ; but the primaries are destitute

of hyaline spots, and the body has two segments blue-white instead of one segment

snow-white.
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6. Aellopus hirundo.

Macroglossa hirundo, Gerstiicker, Arch. Nat. xxxvii. p. 360 (1871) ; Von der Decken's Reisen in

Ost-Africa^ Gliederthiere, p. 375, no. 30. Taf. xv. fig. 7 (1873).

September, 1862, Mombas (Gerstdcker).

Allied to yi. commasiw, but constantly differing in the clothing of the upper surface

of the head, thorax, base of abdomen, and of the wings, which are greyish mouse-

brown ; the bands of the primaries are also not arranged in pairs, but are wide apart

;

the dorsal region of the abdomen has the third and fourth (not the second and third)

segments banded with blue-white.

This species is also said to occur at the Cape.

Genus 7. Stenolophu, Felder.

Stenolophia, Felder, Reise der Nov., Lep. v. (1874).

Stenolophia tenebeosa.

stenolophia tenebrosa, Felder, Reise der Nov., Lep. iv. tab. Ixxxii. fig. 3 (Nov. 1874;.

?

Very like Perigonia glaucescens. Walker ; and (not having seen the insect) 1 am rather

inclined to think it is a nearly allied Perigonia with the anal tuft rubbed off.

Genus 8. Eupykkhoglossum, Grote.

Eupyrrhoglossum, Grote, Proc. Ent. Soc. Philad. vol. v. p. 42 (1865).

1. EUPTRKHOGLOSSUM SA6RA.

Macroglossum sac/ra, Poey, Cent. Lepid. Decade 2 (1832).

Macroglossa sagra, Walker, Lep. Het. viii. p. 89. no. 6 (1856).

Eupyrrhoglossum sagra, Grote, Proc. Ent. Soc. Pliil. v. p. 43 (1865)

.

Macroglossa harpygia, Schaufuss, Nunquam Otiosus, i. p. 22 (1870).

Brazil {Bouhleday) ; Colombia {Becker). B.M.

2. Eupyrrhoglossum'? ceculus.

Sphinx ceculus, Cramer, Pap. Exot. ii. p. 80, pi. 146. fig. G (1779).

Psithyros ceculus, Hubner, Verz. bek. Schmett. p. 132. no. 1411 (1816).

Macroglossa ceculus. Walker, Lep. Het. viii. p. 88. no. 5 (1856).

Eupyrrhoglossum ceculus, Grote, Proc. Ent. Soc. Phil. v. p. 43 (1865).

Macroglossum fasciatum, Swainson, 111. iii. pi. 132. fig. 2 (1823).

? Macroglossa corvus, Boisduval, Lep. Guat. p. 66 (1870).

V&xz. {Smith); Bx&zil {Bouhleday &nA Mornay) ; Mexico {Argent). B.M.
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Genus 9. Peeigonia (Herrich-Schaffer), Walker,

Perigonia (Herrich-Scliaffer), Walker, Lep. Het. viii. p. 100. gen. 5 (1856).

1. Peeigonia glaucescens.

Perigonia glaucescens, Walker, Lep. Het. viii. p. 103. no. 5 (1856).

Haiti (Tiveedie). Type, B.M.

Somewhat similar to Macroglossa tantalus.

2. Peeigonia divisa.

Perigonia divisa, Grote, Lye. Nat. Hist. New York, vol. viii. p. 199 (1867).

Cuba (Gundlach and Poei/).

3. Peeigonia eestituta.

Panacra restituta, Walker, Lep. Het. Suppl. i. p. 32 (1864).

Perigonia lusca (part.). Walker, Lep. Het. viii. p. 101. uo. 1 (1856).

Mexico [Hartweg) ; Venezuela {Dyson) ; Pava {Smith). Type, B.M.

In the ' Supplement ' Mr. Walker retained the name of P. lusca for this species, re-

naming the typical form P. interru^ta.

4. Peeigonia ilus.

Perigonia ilus, Boisduval, Lep. Guat. p. 66 (1870)

.

" Honduras and Mexico " {Boisduval) ; X B.M.

I should hardly call the primaries of Perigonia " sinueuses ;
" they are rather waved,

but only slightly so. The present species may, I think, be a variety of P. lusca ; I must

confess my inability to discover its resemblance to Thyveus ahhotii; it would even have

been better to have compared it with Lophura continua.

5. Peeigonia lusca.

Sphinx lusca, Fabricius, Sp. Ins. iii. p. 140. no. 5 (1781).

Perigonia lusca (part.). Walker, Lep. Het. viii. p. 101. no. 1 (1856).

Perigonia interrupta, Walker, Lep. Het. Suppl. i. p. 29 (1864).

Guatemala {Salle) ; Haiti {Tweedie) ; Mexico {Argent). Type, B.M.

There can be no doubt about the identification of this species ; for Fabricius says,

" Posticse supra atrse, fascia magna fulva, quae tamen marginem tenuiorem baud attingit.

Angulus aid cinereus, litura fulva. Habitat in Americse meridionalis insulis."'

6. Peeigonia lefebveei.

Macroglossa lefebvrei, Herricli-Scliaffer, Corr.-Blatt, 1863, p. 147.

Perigonia lefebvrei, id. Corr.-Blatt, 1865, p. 56.

Cuba {Poey).

Smaller than the preceding, with no orange spot at anal angle.

' The italics are mine
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7. Pebigonia stulta.

Perigonia stulta, Herrich-Schafiferj Samml. aussereurop. Schmett. fig. 106 (1850-1858).

Cuba [Poey).

In this species the orange band of secondaries absorbs the entire base of the wing.

8. Perigonia ? doto.

Macroglossa doto, Schaufuss, Nunquam Otiosus, i. p. 31 (1870).

" Africa 1"

If this is a Perigonia the locality is unquestionably wrong, as Dr. Schaufuss suspects

(believing that Dr. Kadeu, in the dark, labelled it with a blue ticket instead of a green

one). The species is said to be allied to P. stulta.

9. Peeigonia'? appinis.

Macroglossa affirds, SchaufusSj NTinquam Otiosus, i. p. 31 (1870).

Venezuela.

Described as a variety of the preceding, and (according to what Dr. Schaufuss says)

scarcely differing from it.

Genus 10. Pachygonia, Pelder.

Pachygonia, Felderj Reise der Nov., Lep. v. (1875)

.

Allied to Plupyrrlioglossum. Primaries with the apex produced and excavated ; inner

margin deeply excavated below external angle (rendering the angle very acute). Palpi

less strongly angulated. Antennae comparatively rather shorter. Anal tuft of abdomen

very broad, short, and dense.

Type P. subhamata.

1. Pachygonia subhamata.

Perigonia subhamata, Walker, Lep. Het. viii. p. 103. no. 4 (1856).

Perigonia caliginosa, Boisduval, Lep. Guat. p. 66 (1870).

Pachygonia caliginosa, Felder, Reise der Nov., Lep. iv. tab. 75. fig. 10 (1874).

Macroglossa gigantea, Schaufuss, Nimquam Otiosus, i. p. 20 (1870).

2, Me\\co {Argent); c? , Venezuela (%50?i) ; Pai-a (5«^es). Type, B.M.

Boisduval's descriptions will of course take priority over Felder's figures, excepting

(as in the present case) when they are forestalled by those of other authors.

2. Pachygonia co'efm.m.

Perigonia coffate. Walker, Lep. Het. viii. p. 101. no. 3 (1856).

Brazil {Stevens) Type, B.M.
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3. Pachtgonia abboti.

Alaa-oglossa abboti, Schaufuss, Nunquam Otiosus, i. p. 21 (1870).

Colombia.

Seems to be nearly allied to P. coffcece.

4. Pachtgonia magna.

Pmgonia magna, Felder, Ueise der Nov., Lep. iv. tab. 75. fig. 13 (Nov. 187-1).

%

Possibly identical with the preceding ; it comes better with Pachygonia than with Peri-

(fonia, although it may eventually have to be placed with P. coffcece in a new genus.

Genus 11. Ehodosoma, n. gen.

Allied to Perigonia. Primaries elongate, triangular. Secondaries subtri^gular,

rounded at apex, subangulated at anal angle. Discocellulars of all the wings convex.

Discoidal cell of secondaries very short. Head small. Palpi obtuse, conical in front. An-

tennae long and slender. Thorax and abdomen very robust ; the latter compressed, trun-

cate behind, with small lateral and terminal tufts. Tibiae of second and third pairs of

legs terminating in two strong diverging spines.

Type R. triopus.

Rhodosoma tkiopus.

Macroglossa triopus, Westwood, Cab. Orient. Ent. p. 14, pi. 6. fig. 4 (1848).

Silhet {Stainsforth). B.M.

The type was described as from Assam.

Genus 12. Thyeeus, Swainson.

Thyreus, Swainson, Zool. 111. vol. i. pi. 60 (1831)

.

Thykeus abboti.

Thyreus abbotii, Swainson, Zool. lU. vol. i. pi. 60 (1831).

Brachynota abbotii, Boisduval, Lep. Guat. p. 66 (1870)

.

Georgia {Abbot) ; New York {Boubleday). B.M.

Tranisformations described and larva and imago figured. Am. Ent. ii. p. 123, 1870;

the larva is also figured by Scudder in Harris's ' Correspondence,' pi. iii. fig. 1 (1869), and

by Packard in his ' Guide,' p. 276. fig. 203.
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Genus 13. Amphion, Hiibner.

Amphion, Hiibner; Verz. bek. Schmett. p. 135 (1816).

Amphiok NESSUS.

Sphinx nessus, Cramer, Pap. Exot. vol. ii. p. 16, pi. 107. fig. D (1779).

Amphion nessus, Hubner, Verz. bek. Schmett. p. 135. no. l-liJ- (1816).

Thyreus? nessus, Harris, Cat. N.-Am. Sph., Sill. Joum. vol. xxxvi. p. 308 (1839).

Trenton Falls {BoubUday) ; Orilla, Canada West {Bush). B.M.

Genus 14. Deidamia, Clemens.

Deidamia, Clemens, Syn. N.-Am. Sph. p. 137 (1859).

Deidamia insceipta.

Pterogon? inscriptum, Harris, Cat. N.-Am. Spb., Sill. Joum. vol. xxxvi. p. 306 (1838).

TTiyreus? inscriptus, Walker, Lep. Het. viii. p. 100. no. 4 (1856).

Deidamia inscripta, Clemens, Syn. N.-Am. Sph., Joum. A. N. S. Phil. p. 137 (1859) ; Grote, Bull.

Bufi. Soc. p. 20(1873).

"Atlantic district" (Grote).

Mr. Grote queries this as the 8])hinx japix of Cramer. I can hardly believe it to be

that species ; but if so, Mr. Walker's genus Unzela will take priority.

Genus 15. Unzela, Walker.

Unzela, Walker, Lep. Het. viii. p. 161. gen. 18 (1856).

Unzela japix.

Sphinx japix, Cramer, Pap. Exot. i. p. 137, pi. 87. fig. C (1779).

Enyo japix, Hiilmer, Verz. bek. Schmett. p. 132. no. 1416 (1816).

Unzela japyx (sic). Walker, Lep. Het. viii. p. 162. no. 2 (1856).

Unzela discrepans. Walker, /. c. no. 1 (1856).

Cornipalpus succinctus, Felder, Reise der Nov., Lep. iv. tab. 82. fig. 6 (Nov. 1874).

Eio Janeiro [Stevens). B.M.

For information respecting Cramer's locality for this species see Proc. Ent. Soc. Phil,

vol. V. p. 192 (1865).

Genus 16. Pkoseepinus, Hiibner.

Proserpimts, Hubner, Verz. bek, Schmett. p. 132 (1816).

1. Peoseepinus (ENOTHEE^.

Sphinx amothera, Eabricius, Sp. Ins. ii. p. 141. no. 10 (1781).

Proserpinus cmotherce, Hubner, Verz. bek. Schmett. p. 132. no. 1413 (1816).

VOL. IX.—PAET X. No. 4.
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Pterogon anothera, Boisduval, Ind. Meth. p. 46. no. 372.

Sphinx proserpina, Pallas, Spic. Zool. ix. p. 26, pi. 2. fig. 7 (1772).

Europe {Becker). BM.

2. Pkosekpinus clakki^.

Plerogon clarkicB, Boisduval, Ann. Soc. Ent. Fr. 2" ser. x. p. 319 (1852).

Thyreus'i clarkia, Walker, Lep. Het. viii. p. 262 (1856).

Proserpims clarkia, Clemens, Syn. N.-Ara. Sph., Journ. A. N. S. PLil. 1859, p. 13i.

California [Lord Walsingham). B-M-

3. PrOSERPINUS GAUR.E.

Sphinx gavrx, Smith and Abbot, Ins. Georgia, vol. i. p. 61, pi. 31 (1797).

Proserpiims gaurce, Hubner, Verz. bek. Sclimett. p. 132 (1816)

.

Thyreus gaurce, Walker, Lep. Het. viii. p. 100. no. 3 (1856).

Georgia (Abbot) ; 1 Texas {Clemens).

4. PkOSERPINUS GORGON.

Sphinx gorgon, Esper, Eur. Sclimett. ii. Cent. 22, pi. 47. fig. 5 (1777).

Macroglossa gorgon, Ocbsenheimer, Eur. Sclimett. ii. p. 199 (1808)

.

Pterogon gorgon, Duponcbel, Hist. Nat. Lep. Fr., Suppl. ii. p. 23, pi. 3. fig. 2 (1832).

Pterogon gorgoniades, Boisduval, lud. Metli. p. 32.

Proserpinus gorgoniades, Walker, Lep. Het. rai. p. 98. no. 2 (1856).

South Russia.

Genus 17. Euproserpinus, Grote and Robinson.

Euproserpinus, Grote and Robinson, Proc. Ent. Soc. Phil. vol. v. p. 177 (1865).

Euproserpinus phaeton.

Euproserpinus phaeton, Grote and Robinson, Proc. Ent. Soc. Phil. vol. v. p. 178 (1865).

California {Weidemeyer).

Genus 18. Temnora, Walker.

Temnora, Walker, Lep. Het. viii. p. 104. gen. 6 (1856).

1. Temnora natalis.

Temnora natalis, Walker, Lep. Het. viii. p. 104. no. 1 (1856).

Natal {Gueinzius). Type, B.M.
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2. TeMXOKA (H) CAUDATA.

Thyreus caudatus, Bremer and Grey, Beitr. z. Sclimett.-Fauu. Nordl. China's, p. 56.

Temnora? caudata, "Walker, Lep. Het. viii. p. 105. no. 3 (1856).

North China.

I do not believe this to be either a Thyreus or a Temnora ; but not having seen it,

I am nnable to refer it to its right genus.

Genus 19. Lophuea, Walker.

Lophura, Walker, Lep. Het. viii. p. 105. gen. 7 (1856).

1. Lophura plagiata.

Temnora plagiata, Walker, Lep. Het. viii. p. 105. no. 2 (1856).

Panacra confusa, Walker, t. c. p. 161. no. 10 (1856).

Port Natal {Gueinzius). Types, B.M.

2. Lophura sardanus.

Enyo sardanus, W^alker, Lep. Het. viii. p. 116. no. 7 (1856).

Sierra Leone {Morgan). Type. B.M.

3. Lophuka'? excisa.

Enyo excisa, Walker, Lep. Het. viii. p. 119. no. 13 (1856).

Port Natal.

4. Lophura masuriensis.

Lophura masuriensis, Butler, P. Z. S. 1875, p. 244, pi. xxxvi. fig. 3.

Masuri, North-west Himalayas. Type, coll. F. Moore.

5. Lophura pusilla.

Lophura pusilla, Butler, P. Z. S. 1875, p. 344. n. 17.

Silhet. Type, coll. F. Moore.

6. Lophura nana.

Lophura nana, Walker, Lep. Het. viii. p. 107. no. 4 (1856).

Port Natal (Gueinzius). Type, B.M.

7. Lophura zanthus.

Lophura zanthus (sic), Herrich-Scliaffer, Exot. Sclimett. pi. 23. fig. 105 (1850-1858).

Cape of Good Hope.

A large species having the form of L. hyas.

4c 2
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8. LoPHUKA HYAS. (Plate XC. figs. 1-3.)

Lophura hyas, Walker, Lep. Het. viii. p. 107. no. 3 (1856)

.

Kong-Kong {Champion) ; Silhet (BouMeda?/) ; Java, {Horsjleld). Type, B.M.

The larva of this species is green, varied with red-brown ; or red-brown, with lateral

oblique whitish lines and greenish anterior segments ; the horn always very long and

hair-like. The horn of one larva is frequently devoured by another.

9. LoPHUEA'? ASILIFOR-WIS.

Sphinx asiliformis, Fabricius, Ent. Syst. iii. 1, p. 357. no 7 (1793).

India.

The secondaries of this species are described as " red, with a black margin."

10. Lophura continua.

Lophura continua, Walker, Lep. Het. viii. p. 108. no. 5 (1856).

Espirito Sancto {Stevens); Brazil {Becker). lype- B.M.

11. Lophura pyl.\s.

Sphinx pijlas, Cramer, Pap. Exot. iii. p. 23, pi. 206. fig. A (1783).

Enyopylas. Hubner, Verz. bek. Schmett. p. 132. no. 1^117 (1816).

Lophura pylas, Walker, Lep. Het. viii. p. 106. no. 1 (1856).

Lophura bristsus, Walker, /. c. no. 2 (1856).

Lophura brismus, Boisduval, Voy. de Delagorgue, ii. p. S&i. no. 100 (18l!7) ; Wallengren. Kongl.

Vetensk. Akad. Handl. v. p. 17 (1863).

CafFraria {Becker) ; South Africa {Smith) ; Cape {Dr^ge) ; Port Natal
(
Giieinzius and

Plant). B.M.

Genus 20. Calliomma, Walker.

Calliomma, Walker, Lep. Het. viii. p. 108. gen. 8 (1856).

1. Calliomma"? pluto.

Sphinx pluto, Linnaeus, Mus. Lesk. p. 95. no. 184; Cramer, Pap. Exot. iii. p. 40, pi. 316. fig. E

(1782).

Calliomma pluto, Walker, Lep. Het. viii. p. 111. no. 3 (1856).

Htiaeroplanes pluto, Grote, Proc. Ent. Soc. Phil. v. p. 47 (1865).

Heiueroplanes plutonius, Hiibuer, Verz. bek. Schmett. p. 133. no. 1427 (1816).

Brazil {Stevens). B.M.

I cannot agree with Mr. Grote in placing this insect with Hemeroylanes ; it is mucli

nearer in form to Calliomma, but seems in some respects to approach Zonilia ; Ciamer's

figure exaggerates the angulation of the primaries, which in reality is very slight.
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2. Calliomma nomius.

Calliomma nomius, Walker, Lep. Het. viii. p. 109. no. 1 (1856).

Brazil (Becker). . Type, B.M.

3. Calliomma licastus.

Sphinx licastus, Cramer, Pap. Esot. vol. iv. p. 180, pi. 381. fig. A (1782).

Oreus licastus, Hiibner, Verz. bek. Schmett. p. 136 (1816).

Calliomina lycastus (part.), Walker, Lep. Het. viii. p. 110. no. 2 (1856).

Calliomme parce, Ramon de la Sagra, Hist. Cuba, tab. 17. fig. 3.

Calliomma c/alianna, Grote, Proc. Ent. Soc. Phil. vol. v. p. 49 (1865).

Santa Cruz, St. Vincent [Douhleday) ; St. Thomas (Iloriibeck) ; Yi.a,iti{Tweedie). B.M.

4. Calliomma parce.

Sphinx parce, Pabricius, Sp. Ins. ii. p. 148. no. 42 (1781).

West coast of South America [Kellett & Wood). B.M.

We have two examples of this species in the collection ; I have compared them with

the Banksian type, and have no doubt of their identity ; they differ from C. licastus as

follows:—Above and below altogether paler; the lilac marginal area of primaries re-

placed by buff; the bright multilunulate ochreous patch beyond cell of primaries ob-

solete ; the silver marking smaller and more oblique ; the spots on body obsolete. In

form it differs also as follows :—wmgs longer; primaries narrower, outer margin less

convex.

5. Calliomma galianna.

Sphinx galianna, Burmeister, Sph. Bras. p. 6. (1856).

Calliomma galianna, Grote, Proc. Ent. Soc. Phil. vol. v. p. 49 (1865).

Calliomma lycastus (part). Walker, Lep. Het. viii. p. 110. no. 2 (1856).

Altogether darker in tint than C. licastus ; the primaries with the lilac area more

diffused, the pale line from it to apex straight instead of inarched, and not edged out-

wardly with black; the multilunulate postcellular patch deeper in colour, distinctly

interrupted, its outer edge curving outwards instead of slanting inwards ; a dark

discal nebula between it and the external angle ; all the transverse grey lines better

defined ; secondaries less uniform in colouring, the external area dusky ; the dark patch

on anal border quite black, but interrupted as usual ; body more purplish in tint

;

abdomen with three increasing dark brown cordiform spots.

In form :—wings shorter ;
primaries with outer margin far less convex, inner mar-

gin more distinctly waved, the external angle consequently more prominent ; outer mar-

gin scalloped ; abdominal margin longer. Expanse of wings 75 millims.

Rio Janeiro [Stevens). B.M.

This species is probably confined to Southern South America ; I have no doubt that

it is quite distinct fi'om C. licastus.
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6. Calliomma calliomen^.

Philampelus caUiomens, Schaiifuss, Nunquam Otiosns, i. p. 19 (1870).

Venezuela.

Unquestionably a Calliovima allied to C. lufesceiis.

7. Calliohma lutescens.

CalUomma lutescens, Butler, P. Z. S. 1875, p. 5, pi. i. fig. 6.

Haiti (Tweedie). Type, B.M.

I found this insect associated with C. thorafes in the genus Pergesa.

S. Calliomma thorates.

Oreus thorates, Hiibner, Zutrage, figs. 525, 526 (1825).

Peryesa thorates. Walker, Lep. Het. \dii. p. 151. no. 3 (1856).

Haiti {Tweedie); St. Thomas {Hornheclc); St, Vincent {Loubleday) ; Oaxaca {Hart-

wey) ; New Granada. B.M.

Mr. Walker has been followed by Messrs. Clemens, Morris, and Grote in his reference

of this species to the genus Pergesa ; the latter appears, however, to be an exclusively

Old-World group, with much less waved margins to the wings, and generally more

prominent vertex to the head ; the coloration of the primaries also shows a different

character, whilst there is much in common between those of C. thmates and C. licastus.

So far as I can see, the principal reason for the exclusion of C. thorates from Calliomma

was the absence of the silver spot on the primaries ; yet its position is indicated by a

pale spot on the under surface.

Genus 21. Exyo, Hiibner.

Enyo, Hiibner, Verz. bek. Schmett. p. 133 (1816).

1. Enyo lugubkis.

Sphinx lugiibris, Linnffius, Mantissa, ii. p. 537; Drury, 111. Exot. vol. i. p. 61, pi. 28. fig. 2 (1770).

Thyreus lugubrts, Harris, Cat. N.-Am. Sph., Sill. Journ. vol. xxxvi. p. 306 (1839).

J , Enyo lugubris, Hiibner, Zutrage, figs. 595, 596 (1835)

.

Pterogon lugubris, Burmeister, Syst. Ueb. Sph. Bras. p. 16 (1856).

Sphinx fegeus, Cramer, Pap. Exot. vol. iii. p. 56, pi. 235. fig. E (1783).

Enyo phegeus, Hiibner, Verz. bek. Schmett. p. 133 (1816).

Haiti {Tweedie); Venezuela {Dyson); Mexico {Hartweg); St. Thomas {Hornheck);

Honduras {Dyson) ; Santarem {Bates) ; Eio {Stevens) ; Brazil {Doubleday). B.M.

On account, probably, of the difference in the sexes, and the difficulty of at once recog-

nizing them, Mr. Walker confounded this species with E. camerfus, gorgon, and danum.
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2. Em'O cajiertus.

Sphinx camertus, Cramer, Pap. Exot. iii. p. 53, pi. 325. fig. A (1782).

Enyo camertus, Hubner, Verz. bek. Schmett. p. 132 (1816).

Pterogon camertus, Burmeister, Sph. Bras. p. 16.

6 , 1. [Doubledatj) ; ? , Oaxaca {Hartweg). B.M.

Excepting in its usually slightly shorter wings, redder tint, and the pale subapical

border, I see nothing to separate this from the preceding species ; and as our female of

E. luguhris from Haiti is of a redder tint still, and has the wings as short as E. camer-

tus cJ , whilst a female from St. Thomas has the wings even shorter than E. camertus ?

,

I have very little doubt that the two forms are variations of one species (see also Wal-

lengren, CE£ Vet. Akad. 1871, p. 913) ; no doubt it would be easy to render it in ap-

pearance quite distinct were we to pick out all the small and pale females of E. Imjubris

(as it seems to me that my friend Grote must have done') ; but as in our case the sexes

arrived together from Haiti, this would be impossible.

3. Enyo d.vnum.

Sphinx danum, Cramer, Pap. Exot. vol. iii. p. 33, pi. 225. fig. B (1782).

Enyo danum, Hubner, Verz. bek. Scbmett. p. 132. no. 1421 (1816).

Pterogon danum, Burmeister, Syst. Ueb. Spb. Bras. p. 16 (1836?).

Thyreus danum, Boisduval, Lep. Guat. p. 67 (1870).

? Sphinx ozypete, Linnseus, Mus. Lud. Ulr. p. 344. no. 4 (1764).

Tabatinga, Peru {Degand) ; Bolivia {Buckley) ; Haiti {Tweedie). B.M.

This is a well-marked species, at once recognized by the fusiform sulphur-yellow

patch on the abdominal margin of secondaries; I believe this to be the Sph. ozypete of

Linnseus.

4. Enyo goegon.

? , Sphinx gorgon, Cramer, Pap. Exot. ii. p. 73, pi. 142. fig. E (1779).

Enyo gorgon, Hubner, Verz. bek. Scbmett. p. 132. no. 1418 (1816).

(J, Sphinx lyctus, Cramer, Pap. Exot. iii. p. 56, pi. 225. fig. F (1782).

Enyo lyctus, Hiibner, Verz. bek. Schmett. p. 133. no. 1419 (1816)

.

Thyreus lyctus, Herricb-ScbiifFer, Aussereui-. Scbmett. i. pi. 33. fig. 108 (1850-1858)

.

Thyreus lyctus, Boisduval, Lep. Guat. p. 68 (1870).

6, Brazil, 2, Rio (Stevens); c? $, Venezuela (Dyson). B.M.

Hiibner's E. luguhris is unquestionably the typical female of that species ;
it has the

same scalloped outer margin, which, however, is wanting in this species.

' If I have done Mr. Grote an injustice in this supposition, I know he will forgive me : but he mentions only

" three female specimens " in his comparative description.
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5. EnTO ? CIXI»'AMOMEA.

Enyo cinnamomea, Herrich-Scliaffer, Samml. auss. Schmett. ii. p. 3, fig. 558 (1869).

North Australia.

I very much doubt this being a true Enyo.

Genus 22. Aleuron, Boisduval.

Aleuron, Boisduval, Lep. Guat. p. 71 (1870).

Callenyo, Gvoie (1873).

Tylognathus, Felder (1874), ex parte.

1. Aleuron chloeoptera.

Sphinx chloroptera, Perty, Del. Anim. Artie. Bras. pi. 31. fig. 3.

JLnyo chloroptera, Walker, Lep. Het. viii. p. 118. no. 10 (1856).

Aleuron chloroptera, Boisduval, Lep. Guat. p. 71 (1870).

Callenyo chloroptera, Grote, Bull. BuE Soc. Nat. Sci. i. p. 279 (1873).

Honduras. B.M.

The form of the palpi at once separates the above species from Enyo.

2. Aleuron iphis.

Enyo iphis. Walker, Lep. Het. viii. p. 116. no. 8 (1856).

Tylognathus so-iptor, Felder, Eeise der Nov., Lep. iv. tab. 82. fig. 4 (1874).

Brazil {Stevens). Type, B.M.

This differs a little from the type of the genus in the outline of the primaries.

3. Aleuron prominens.

Bnyo prominens. Walker, Lep. Het. rai. p. 115. no. 4 (1856).

Brazil.

Possibly a variation of the preceding species.

Genus 23. Tylognathus, Felder,

Tylognathus, Felder, Eeise der Nov., Lep. v. (1874).

1. Tylognathus smerinthoides.

Tylognathus smerinthoides, Felder, Eeise der Nov., Lep. iv. tab. 82. fig. 5 (Nov. 1874).

?

If the palpi of this species are correctly figured, it has a right to be considered

distinct from Aleuron, although in general pattern it nearly approaches A. chloroptera;

moreover in the form of the primaries it agrees with Gonenyo cariinata.
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2. TyLOGNATHUS PniLAMPELOIDES.

Tylognathus pMlampeloides, Felder, Eeise der Nov., Lep. iv. tab. 75. fig. 11 (Nov. 1874).

But for the palpi I should have supposed this to be the female of Gonenyo carinata.

Genus 24. Gonento, n. gen.

Callenyo (part.), Grote.

Gonento cabinata.

Enyo carinata, Walker, Lep. Het. viii. p. 117. no. 9 (1856).

Para {Smith and Bates). Type, B.M.

At once distinguishable from JEnyo by the form of the palpi, it differs also from Cah

lenyo in the more highly developed palpi, the length of the abdomsn, the undulation of

the outer margin of primaries, &c. ; whether it can be separated from Tylognathus can

only be decided when we see examples of Felder's species.

Genus 25. Hemeroplanes, Hiibner.

Hemeroplanes, Hiibner, Verz. bek. Sehmett. p. 133 (1816).

1. Hemeroplanes triptolemus.

Sphinx triptolemus, Cramer, Pap. Exot. iii. p. 40, pi. 316. fig. F (1782;.

Hemeroplanes triptolemus, Hiibner, Verz. bek. Scbmett. p. 133. no. 1426 (1816).

Calliomma triptolemus. Walker, Lep. Het. viii. p. 111. no. 4 (1856).

Brazil (Stevens) ; Para {Bates) ; Ega {Bates). B.M.

Our example from Ega is rather paler than the type, and slightly redder in tint, the

brown streak on the head and thorax obsolete, the abdomen more uniformly dark brown

and distinctly annulated with yellow ; it is probably only an individual variation.

2. Hemeroplanes oiclus.

Sphinx oiclus, Cramer, Pap. Exot. iii. p. 39, pi. 216. fig. C. (1782).

Hemeroplanes oiclus, Hiibner, Verz. bek. Scbmett. p. 133. no. 1428 (1816).

Enyo oiclus. Walker, Lep. Het. viii. p. 115. no. 6 (1856).

Surinam.

3. Hemeroplanes T psetjdothyeeus.

Calliomma oiclus"^, Herrich-Scliaffer, nee Cramer, Corr.-Blatt. (1865), p. 57.

Hemeroplanes pseudothyreus, Grote, Proc. Ent. Soc. PLU. p. 46, pi. 1. fig. 1 (1865) ; Herrich-Scliaffer,

Samml. auss. Schm. ii. fig. 554 (1869).

" Tropical Insular District
!

"

vol. IX.—PART X. No. 5.

—

October, 1876. 4 d
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The figure of this species seems hardly to agree with Ilemeroplanes, the antennae

being represented as thicker than in H. triptolemus, and withont the terminal curvature

common to that species and represented by Cramer in his species of this genus ; in

the form of the primaries also it seems almost to approach Philampelus.

4. Hemeroplanes ? pan.

Sphinx pan, Cramer, Pap. Bxot. iii. p. 39, pi. 216. fig. D (1782).

Hemeroplanes pan, Hiilmer, Verz. bek. Schmett. p. 133. no. 1425 (1816).

Enyo pan, Walker, Lep. Het. viii. p. 118. no. 11 (1856).

Surinam.

I am inclined to think that this is an exaggerated Calliomma

.

Subfamily II. CH^ROCAMPIN^.

Genus 1. Acosmeryx', Boisduval.

Acosmeryx, Boisduval, Sp. Gen. Lep. p. 214 (1875) ; Butler, P. Z. S. 1875, p. 245.

1. Acosmeryx cinerea.

Acosmeryx cinerea, Butler, P. Z. S. p. 245 (1875).

Silhet {Argent). Type, B.M.

2. Acosmeryx sericeus.

Philampelus sericeus, Walker, Lep. Het. viii. p. 181. no. 13 (1856).

6 ? , Silhet (Stainsforth and Argent) ; North India. Type, B.M.

Two species were confounded under this name by Mr. Walker.

.3. Acosmeryx anceus. (Plate XC. figs. 11, 12.)

Sphinx anceus, Cramer, Pap. Exot. iv. p. 124, pi. 355. fig. A (1782).

Etiyo anceus, Hiibner, Verz. bek. Schmett. p. 132. no. 1423 (1816).

Philampelus anceus, Moore, Cat. Lep. E.I. Comp. i. p. 270. no. 634 (1857).

"Amboina" (Crajwe/-); <S, 'i , Java (Uorsfield). B.M.

Mr. Moore has specimens from Silhet and South India.

4. Acosmeryx miskini.

? , Daphnnsa miskini, R. P. Murray, Cist. Ent. i. pt. 7, p. 178 (Oct. 1873).

Queensland (Miskin). Type, B.M

1 This genus has the aspect of the genus Triptogon (Smennthince) ; but the structure of the larva proves it to

belong to the ChaerooampinEe.
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The type of this species was presented to the collection by the Eev. R. P. Murray.

It is exceedingly closely allied to A. anceus of Cramer, from the female of which it

scarcely differs, excepting in its superior size, slightly broader and less angular primaries,

and a dark brown longitudinal streak on the thorax ; it may, I think, be the female of

Zonilia mixtura of Walker.

5. ACOSMERYX MIXTUEA.

(J, Zonilia mixtura, Walker, Lep. Het. Suppl. i. p. 34 (1864).

Aru.

Not having seen the type, I can only judge by the description that Z. mixtura is re-

ferable to this genus.

Genus 2. Ot0S, Hiibner.

Ofus, Hiibner, Verz. bek. Schmett. p. 142. gen. 1 (1816)

.

1. Otus sykiacus.

Deilephi/a syriaca, Lederer, Ver. zool.-botan. Vereins Wien, Band v. p. 195, Taf. 2. figs. 9, 12

(1855).

Pergesa syriaca, Walker, Lep. Het. Suppl. i. p. 32 (1864).

Siberia {Lederer).

Allied to 0. chcerilus of Cramer.

The genus Otus was restored to the first three species of Walker's Darajjsa in 1865,

thus restricting the group to nos. 4-10. But, as I have shown, all the species excepting

no. 4 are referable to other genera previously formed ; so that Mr. Grote, to all intents

and purposes, fixed J), rhodocera as Walker's type. I find, however, that in the first vol.

Bull. Buffalo Soc. Nat. Sci. p. 22 he has restored Walker's name to Otus of Hiibner, a

genus which is structurally distinct from the type already fixed ; I am therefore unable

to follow this later decision of his. He does not state his reasons for the alteration in

the Bulletin, nor am I aware that he has done so elsewhere ; still I am satisfied that so

sound an entomologist has not acted capriciously.

2. Otus ch^eilus.

Sphinx chcerilus, Cramer, Pap. Esot. iii. p. 91, pi. 247. fig. A (1782).

Otus charilus, Hiibner, Verz. bek. Scbmett. p. 142 (1816).

Chxrocampa chcerilus, Harris, SUl. Journ. vol. xxxvi. p. 302 (1839).

Darapsa chcerilus. Walker, Lep. Het. viii. p. 182 (1856)

.

Sphinx azalece. Smith and Abbot, Ins. Georg. vol. i. p. 53, pi. 27 (1797).

Sphinx clorinda, Martyn, Psyche, pi. 25. figs. 66, 67 (1797).

United States {Doubleday) ; West Canada {Bush). B.M.

4d 2
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3. OtUS MYRON.

Sphinx myron, Cramer, Pap. Esot. iii. p. 91, pi. »47. fig. C (1782).

Otus myron, Hiibner, Verz. bek. Schmett. p. 142 (1816).

Darapsa myron, Walker, Lep. Het. viii. p. 183. no. 2 (1856).

Sphinx pampiiiatrix. Smith & Abbot, Ins. Georg. vol. i. p. 55, pi. 28 (1797).

Chai-ocampa pampiiiatrix, Harris, Sill. Journ. vol. xxxvi. p. 301 (1839) ; Scudder, Harris's Corre-

spondence, p. 283, pi. 1. fig. 10 (1869).

Otus cnotus, Hubner, Samml. exot. Schmett. Zutriige, figs. 321, 322 (1823).

United States {Doubleday). B.M.

The transformations of 0. myron are figured and described in the ' American Ento-

mologist,' vol. ii. pp. 22-24.

4. Otus versicolor.

Chcerocampa versicolor, Harris, Sill. Journ. vol. xxxvi. p. 303 (1839).

Darapsa versicolor, Clemens, Journ. Acad. Nat. Sci. Phil. 1859, p. 148.

Otus versicolor, Grote, Proc. Ent. Soc. Phil. 1865, p. 81.

"Atlantic District! " {Grote).

The larva feeds on Cephalanthm occidentaUs (see W. II. Edwards, Canad. Ent. ii.

p. 134).

5. Otus pholus.

Sphinx pholus, Cramer, Pap. Exot. i. p. 137, pi. 87. fig. B (1779).

Darapsa pholus, Walker, Lep. Het. viii. p. 184 (1856).

Otus pholus, Grote, Proc. Ent. Soc. Phil. p. 81 (1865).

"West Indies" {Cramer).

Genus 3. Ampelophaga, Bremer & Grey.

Ampelophaga, Bremer & Grey, Beitr. Schmett.-Fauna nordlichen China's, p. 11 (1853).

1. Ampelophaga rubiginosa. (Plate XCI. figs. 4, 5.)

Ampelophaga rubiginosa, Bremer & Grey, Beitr. zur Schmett.-Fauna nordl. China's, p. 11. no. 52

(1853).

Deilephila ruhiginosa. Walker, Lep. Het. viii. p. 173. no. 18 (1856).

ChcBTocampa rubiginosa, Menetries, Enum. Corp. Anim. Mus. Imp. Acad. Sci. Petrop. ii. p. 91. no.

1513, pi. xii. fig. 2 (1857).

Pekin; Japan {Lewis). B.M.

I have examined a specimen of this species taken by Mr. Lewis in Japan. It appears

to be more nearly allied to the genus Otus of Hiibner than to any thing else. I have

also seen an example with a doubtful locality in Mr. Moore's collection. The larva, which

feeds on a very common large-leaved creeping plant, is dark green at the sides, irrorated
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and laterally striped with white ; anterior segments and dorsal region sap-green, golden

green in front of each segment
;
prolegs reddish ; spiracles orange ; the pupa is rather

pale, red-brown, with the pectus and wing-covers whity brown.

Genus 4. Elibia, Walker.

Elibia, Walker, Lep. Het. viii. p. 148. gen. 15 (1856).

1. Elibia dolichus.

Chterocampa dolichus, Westwood, Cab. Orient. Ent. p. 61, pi. 30. fig. 1 (1848).

Elibia dolichus, Walker, Lep. Het. viii. p. 149. no. 1 (1856).

Silhet {Sotoerby, Doubleday). Type, B.M.

2. Elibia dolichoides.

Philampelus dolichoides. Folder, Reise der Nov., Lep. iv. tab. 76. fig. 8 (Nov. 1874).

Pergesa dolichoides, Moore, P. Z. S. 1874, p. 577.

Sikkim (Jerclon). Coll. F. Moore.

This species has the same general pattern (with the exception of the whitish dorsal

line) as the Smerinthine Polyptychus dentatus.

Genus 5. Pekgesa, Walker.

Pergesa, Walker, Lep. Het. viii. p. 149. gen. 16 (1856).

1. Pekgesa poecellus.

Sphinx porcellus, Linnaeus, Syst. Nat. i. 2, p. 801. no. 18 (1766).

Theretra porcellus, Hiibner, Verz. bek. Sckmett. p. 135. no. 1448 (1816).

Deilephila porcellus, Stephens, lU. Brit. Ent. Haust. i. p. 131. no. 8 (1828).

Charocampa porcellus, Westwood & Humpbrey, Brit. Moths, i. p. 23, pi. 23. figs. 9, 10 (1843-5).

Pergesa porcellus. Walker, Lep. Het. viii. p. 150. no. 1 (1856).

Sphinx bombyliformis, Linnseus, Syst. Nat. ed. 10, p. 493.

'Eia^'axiA {British Collection) ; Geima.ny (JBecker). B.M.

2. Pergesa 1 acuta.

Zonilia acuta. Walker, Lep. Het. viii. p. 195. no. 7 (1856).

? Pe^-gesa castor (part.), Walker, Lep. Het. viii. p. 153. no. 5 (1856)

.

Silhet {Bouhleday). B.M.

Our two examples of this species differ much from one another in detail ; but between

them they perfectly answer (except in being rather larger) to Walker's description of Z.

acuta. That his species is not a Zonilia I feel satisfied, n6t only from the name which

he applies to it, but from the following points in his description :
—" Abdomen with two
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dorsal rows of black clots. Fore wings glaucous along the exterior border, and with sev-

eral oblique rows of black dots. Hind wings brown, with an incomplete tawny stripe."

3. Peegesa acteus.

Sphinx acteus, Cramer, Pap. Exot. iii. p. 93, pi. 248. fig. A (1782).

Oreiis acteus, Hiibner, Verz. bek. Schmett. p. 136. no. 1464 (1816).

Pergesa acteus, Walker, Lep. Het. viii. p. 153. no. 6 (1856).

Silhet (Stainsforth); North India (James); East India, Bengal, Moulmein (Clerck);

Ceylon [Templeton) ; Borneo {Lowe) ; Java [Eorsfield). B.M.

4. Pergesa ieeegulakis.

Pergesa irregularis. Walker, Lep. Het. viii. p. 152. no. 4 (1856).

West Africa {Bouhleday). Type, B.M.

5. Peegesa velata.

Pergesa velata. Walker, Lep. Het. Suppl. v. p. 1853 (1866).

? Pergesa castor, Moore (nee Walker), Cat. Lep. E.I. Comp. i. p. 273. no. 630 (1857).

Darjeeling {Russell). Type, B.M.

Mr. Moore has an example from the North-west Himalayas.

6. Pergesa castor.

Pergesa castor. Walker, Lep. Het. viii. p. 153. no. 5 (1856).

.Java {Henry). B.M.

7. Peegesa olivacea.

Pergesa olivacea, Moore, P. Z. S. 1872, p. 567.

Pergesa castor, var. /3, Walker, /. c. (1856)

.

? {E. Bouhleday). B.M.

Walker asserts that this species is from Silhet ; but there is no locality given for it in

the register. It was presented to the collection by Mr. Doubleday along with many other

species, most of them without localities. It is a well-marked species, and perfectly dis-

tinct from P. castor. The type in Mr. Moore's collection comes from Simla, North-west

Himalayas, 7000 feet ; it was taken by Capt. Lang.

8. Peegesa swinhoei.

Charocampa swinhoei, Moore, Proc. Zool. Soc. 1866, p. 362. no. 3.

Formosa {Swinhoe). Tyjje, coll. F. Moore.

This appears to me to be better placed in Pergesa than in Chcerocampa.

9. Peegesa ? maceoglossoides.

Perigonia macroglossoides. Walker, Lep. Het. Suppl. v. p. 1851 (1860).

Darjeeling.
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Possibly referable to Panacra, but certainly not to the New-World genus Perigonia ;

I have not seen the type.

10. Pergesa castanea.

Pergesa castanea, Moore, P. Z. S. 1872, p. 567.

Bombay. Type, coll. F. Moore.

This is a curious dark little species, with a broad plumbaginous or silky greyish

border to primaries.

11. Pergesa VAJiPTEUs.

Sphinx vampyrus, Fabricius, Maut. Ins. ii. p. 98. uo. 66 (1787).

East Indies'?

Evidently a Pergesa with reddish secondaries.

12. Pergesa .^grota. (Plate XCII. fig. 2.)

Pergesa cegrota, Butler, P. Z. S. 1875^ p. 246.

Silhet. Type, coll. F. Moore.

13. Pergesa aurifera.

Pergesa aurifera, Butler, P. Z. S. 1875, p. 7. no. 11.

Sikkim {mdtely); North India. Type, B,M.

Mr. Moore has two examples of the brownish variation of this species, labelled '

' North-

east Himalayas," and a third, labelled " Darjeeling."

14. Pergesa fusimacula.

Pergesa fusimacula, Felder, Raise der Nov., Lep. iv. tab. 76. fig. 4 (1874).

Allied to the preceding, and to P. castor.

15. PflRGESA gloeiosa. (Plate XCII. fig. 3.)

Pergesa gloriosa, Butler, P. Z. S. 1875, p. 246.

Darjeeling. Type, coll. F. Moore.

Genus 6. Panacra, Walker.

Panacra, Walker, Lep. Het. viii. p. 154. gen. 17 (1856).

1. PAlifACRA BUSIRIS.

Panacra busiris. Walker, Lep. Het. viii. p. 158, uo. 6 (1856).

Silhet (Stainsforth, Doubleday). Type, B.M.
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2. Panacea testacea.

Perigonia testacea, Walker, Lep. Het. viii. p. 102. no. 3 (1856).

1 [Douhleday) ; Ceylon (Gremi). Type, B.M.

3. Panacea ella. (Plate XCII. fig. 7.)

Panacra ella, Butler, P. Z. S. 1875, p. 246.

Silhet. Type, coll. F. Moore.

4. Panacea assamensis.

Panacra assamensis. Walker, Lep. Het. viii. p. 160. no. 9 (1856).

Silhet {Stainsforth). Type, B.M.

5. Panacea teuncata.

Panacra truncata, Walker, Lep. Het. viii. p. 160. no. 8 (1856).

Silhet {Stainsforth). Type, B.M.

6. Panacea automedon.

Panacra automedon, Walker, Lep. Het. viii. p. 154. no. 1 (1856).

Silhet {Stainsforth, Boubleday, Sowerby). Type, B.M.

7. Panacea MTDON.

Panacra mydon. Walker, Lep. Het. viii. p. 155. no. 2 (1856).

Panacra scapularis (part.). Walker, /. c. p. 157. no. 5 (1856).

Silhet {Argent, Sowerby, Boubleday) ; Barrackpore {Hearsay). Type, B.M.

8. Panacea % minus.

Sphinx minus, Fabricius, Mant. Ins. ii. p. 96. no. 44 (1787).

Chifrocampa minus. Walker, Lep. Het. viii, p. 262 (1856)

.

India.

9. Panacea metallioa.

Panacra metalHca, Butler, P. Z. S. 1875, p. 6. no. 9.

North India {Parry). Type, B.M.

10. Panacea oepheus.

Chmrocampa orpheus, Herrich-SchafFer, Samml. aussereurop. Schmett. pi. 23. fig. 104 (1850-1858).

Cape of Good Hope.

11. Panacea variolosa.

Panacra variolosa, Walker, Lep. Het. viii. p. 156. no. 4 (1856)

.

SUhet.
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12. Panacea scapularis.

Panacra scapularis, Walker, Lep. Het. viii. p. 157. no. 5 (1856).

Var. Panacra elegantulus, Herrich-Schaffer, Samml. aussereurop. Schmett. pi. 83. fig. 479 (1850-58).

Java {Horsfield) ; Silhet [Soiverhy). Type, B.M.

The example from Silhet and one of the Javan examples are quite different in ap-

pearance from the typical form, the ground-colour of the wings being much paler and

without the usual reddish tint, and the bands and spots on the wings much darker;,

they agree with Herrich-Schaffer's figure. The transformations are figured by Moore.

13. Panacea"? ocheacea.

Calliomma ochracea, Walker, Lep. Het. viii. p. 112. no. 5 (1856).

Sumatra.

14. Panacea eegulaeis. (Plate XCII. fig. 4.)

Panacra regularis, Butler, P. Z. S. 1875, p. 247.

Java. Type, coll. F. Moore.

15. Panacea vigil.

Sphinx [Deilephila) vigil, Guerin-Meneville, in Delessert's Souv. Voy. dans I'Inde, pt. ii. p. 80,

pi. 23. fig. 1 (1843).

Sphinx jjhmiyx, Herrich-Schaffer, Samml. ausserem-op. Schmett. pi. 83. fig. 478 (1850-1858).

Anceryx phmnyx, Walker, Lep. Het. Suppl. i. p. 36 (1864).

Colombo, Ceylon (Nietner); Ceylon (Templeton) ; Coimbatoor, South India (iJ'al-

Jwuse) ; Philippines {Stevens). B.M.

The larva is described by Dr. Semper, , Verhandl. zool.-botan. Gesellsch. Wien,

p. 69!J (1867).

16. Panacea lignakia.

Panacra lignaria, Walker, Lep. Het. viii. p. 156. no. 3 (1856).

Charocampa phcenix, Koch (nee H.-Sch.), Indo-Austral. Lep. Fauna, ii. p. 53 (1873).

Cape York {Macgillivray & Higgins). Type, B.M.

" The Ceylon specimen " mentioned by Mr. Walker is P. vigil ; it not only differs

from P. lignaria in being " much smaller," but in its much paler wings with the black

lines in the light band very indistinct.

17. Panacea \ bubastus.

Sphinx bubastus, Cramer, Pap. Esot. ii. p. 84, pi. 149. fig. E (1779).

Amblypterus bubastus, Hiibner, Verz. bek. Schmett. p. 133. no. 1431 (1816).

Calliomma bubastus, Walker, Lep. Het. viii. p. 112. no. 6 (1856).

Coromandel.

VOL. IX.—PAET X. No. 6.

—

October, 1876. 4 E
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Genus 7. Cizaea, Walker.
]

ClZAEA AEDENI^.

sphinx arde)iits, Lewin, Prodr. Ent. iii. pi. 3 (1805).

De'dephila ardenice, Boisduval, Voy. de TAstrolabej Ent. p. 18.3. no. 1 (1832-1835).

Cizara ardenia. Walker, Lep. Het. \'iii. p. 120. no. 1 (1856).

Australia (Strange, Stevens). B.M.

Genus 8. Miokolophia, Felder.

Microhphia, Felder, Reise der Nov., Lep. v. (1865).

Allied to Pergesa and Panacra ; at once distinguished by the strongly arched outer

margin of the primaries, abruptly excavated above the external angle, also by the shorter

body and much less prominent head.

MiCROLOPHIA SCULPTA.

MicrolojMa sculpta, Felder, Reise der Novara, Lep. iv. pi. 75. fig. 9 (1874).

Primaries with basal two-thirds olive-brown, with the outer margin very irregular, fes-

tooned, with a buff edge ; external third of wing whity brown, darker along the margin

;

a transverse central horizontal whitish bar, terminating at the end of the cell in a hyaline

spot ; secondaries with basal third and abdominal area fulvous, costal area testaceous,

remainder of the wing chocolate-brown, marked near anal angle by a whitish submar-

ginal litura and two or three small black buff-zoned ocellated spots ; body pale brown,

with the pterygodes and a central prothoracic streak red-brown; wings below clay-

coloured, and transversely crossed by indistinct dots and lines ; primaries with end of

cell brownish, a reniform discocellular hyaline white spot; body below sordid clay-

colour. Expanse of wings 2 inches 2 lines.

South India [Ward). Type, coll. F. Moore.

Genus 9. Basiothea, Walker.

Basiothea, Walker, Lep. Hot. viii. p. 124. gen. 13 (1856).

Basiothea idricus.

Sphinx idricus, Drmy, 111. Nat. Hist. iii. p. 2, pi. 2. fig. 2 (1773).

Basiothea idricus, Walker, Lep. Het. viii. p. 125. no. 1 (1856).

Deih'phila idrieus (sic), Boisduval, Faune Ent. de Madag. p. 73. no. 73, pi. 10. fig. 5 (1833).

Charocampa idraus (sic !), Guenee, Notes sur I'ile de la Reunion, Lep. p. 21 (1862).

Sphinx medea, Fabricius, Sp. Ins. ii. p. 143. no. 19 (1781).

Sphinx clio, Fabricius, Ent. Syst. iii. 1, p. 377. no. 65 (1793).

Sphinx onothberina, Martyu, Psyche, pi. 22. figs. 58, 59 (1797).

Charocampa transfigurata, Wallengren, Wien. ent. Monatschr. vol. iv. p. 42. no. 42 (1860).
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Port Natal {Plant, Gueinzius) ; Sierra Leone {Morgan). B.M.

Wallengren (Ofv. Vet. Akad. 1871, p. 913), publishes his opinion that his C. trans-

figurata is =-B. idricus.

Genus 10. Gnathostypsis, Wallengren.

Gnatliostypsis, "Wallengren, Ofvers. Kongl. Vetensk-akad. Forhandl. 1858, p. 1.37.

Allied to Chcerocampa. Antennae with recurved apex, furnished with a fasciculus of

rigid hairs. Palpi ascending, forming a projection in front of the head as in Cheerocampa,

haii'y; last joint large, acicular, pilose, robust; intermediate joint laterally compressed,

with a slender fringe of hairs separated from the last joint by an interval destitute of

hairs on its outer edge. Proboscis long, not concealed. Head porrect ; vertex convex,

crested. Thorax sloping from the vertex, very convex on the dorsum, smooth, with the

pterygodes appressed. Abdomen thick. Form of the wings almost as in Chcerocampa,

but broader
;
j^rimaries with the apex not falcate, external angle more rounded ; second-

aries with outer margin not excised.

Gnathostypsis osteacina.

Gnathostypsis ostracina, Wallengren, Wien. ent. Mon. iv. p. 42. no. 4.3 (1860) ; Kongl. Svensk.

Vetensk.-Akad. Handl. v. p. 19. no. 1 (1863).

CafFraria.

Genus 11. Diodosida, Walker.

Diodosida, Walker, Lap. Het. viii. p. 163. gen. 19 (1836).

1. Diodosida murika.

Diodosida murina, Walker, Tiep. Het. viii. p. 163. no. 1 (1856).

Darapsa marginata, var. ^, Walker, I. c. p. 185. no. 5 (1856).

S , Port Natal {Stevens, Gueinzius). Type, B.M.

2. Diodosida jiaeginata.

Darapsa marginata, Walker, Lep. Het. viii. p. 185. no. 5 (1856).

6 ? , Port Natal {Gueinzius). Type, B.M.

Very distinct from the preceding, but unquestionably belonging to the same genus.

3. Diodosida fumosa.

Zoniliafumosa, Walker, Lep. Het. viii. p. 193. no. 3 (1856).

Congo {Richardson). Type, B.M.

The palpi in this species are rather long for the genus, and the prothorax is rather

prominent; but the distinctions are scarcely sufficiently well marked to warrant its

generic separation.

4e 2
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4. DiODOSIDA 1 RHADAMISTUS.

Sphinx rhadamistus, Fabricius, Mant. Ins. ii. p. 93. uo. 10 (1787).

Sierra Leone.

Genus 12. Cypa', Walker.

Cypa, Walker, Lep. Het. Suppl. i. p. 41 (1864).

Cypa ferrugixea.

Cypa ferruginea, Walker, Lep. Het. Suppl. i. p. 42 (1864).

Ce-<j\on {Stevens). Type, B.M.

Genus 13. Ch^rocampa, Duponchel.

CheBrocampa, Duponchel, Hist. Nat. Lep. Fr. Suppl. ii. p. 159.

1. Ch^rocampa elpenor.

Sphinx elpenor, Liiinseus, Faun. Suec. p. 288. no. 1089 (1746).

Oreus elpenor, Htibner, Verz. bck. Schmett. p. 136. no. 1463 (1816).

Deilephila elpenor, Stevens, 111. Brit. Ent. Haust. i. p. 131 (1828).

Charocampa elpenor, Westwood & Humphrey, Brit. Moths, i. p. 22, pi. 51. figs. 7, 8 (1843-5).

Germany {Becker) ; England {British Coll.). B.M.

2. Ch^rocampa lewisii. (Plate XC. figs. 13-15.)

Chierocampa letvisii, Butler, P. Z. S. 1875, p. 247.

Japan {Lewis). 'i'ype, B.M.

3. CH.BROCAMPA MACROMERA.

Ch(srocampa macromera, Butler, P. Z. S. 1875, p. 7.

Chcerocampa elpenor, var.. Walker, Lep. Het. viii. p. 128 (1856).

Charocampa rivularis, Boisduval, Sp. Gen. Lep. p. 280 (1875)

.

Silhet {Macgillivrai/) ;
? {Doubleday). Type, B.M.

4. Ch^rocampa praterna.

Choerocampa fraterna, Butler, P. Z. S. 1875, p. 248.

Simla {coll. F. Moore) ; North India. B.M.

5. Chterocampa mirabilis. (Plate XCII. fig. 1.)

Charocampa mirabilis, Butler, P. Z. S. 1875, p. 248.

North-west Himalayas. Type, coll. F. Moore.

' Seems allied to Pergesa ; but the head is much smaller and almost concealed by the thorax, as seen from

above. It may belong to the Smerinitiinae, as suggested by Dr. Boisduval.
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6. Ch^rocampa alecto.

Sphinx alecto, Linnaeus, Mus. Lud. Ulr. p. 357 {\7Q-V) ; Drury, 111. Exot. Ins. ii. p. 48, pi. 27. fig. *
(1773).

Isoples alecto, Hiibner, Verz. bek. Schmett. p. 135. no. 1-453 (1816).

Deilephila alecto, Boisduval, Ind. Meth. p. 46. no. 376.

Charocampa alecto, Walker, Lep. Het. viii. p. 130. no. 3 (1856).

Deilephila cretica, Boisduval. Ann. Soc. Linn. Paris, 1827, p. 118, pi. 6.

North India (James) ; Landoor {Hearsay) ; Silhet [Stainsforth) ; Hong-Kong {Stevens) ;

Borneo {Lowe) ; Java {Horsjield). B.M.
Var. 1 altogether paler (possibly faded).

Turkey {Loftus). B.M.

7. Ch.:EEOCAMPA suffusa.

Charocampa suffusa. Walker, Lep. Het. viii. p. 146. no. 33 (1856).

Hong-Kong {Boioring) ; Borneo {Lowe, Wallace). Type, B.M.
Allied to the preceding species.

8. Charocampa cecrops.

Sphinx cecrops, Cramer, Pap. Exot. iii. p. 57, pi. 226. fig. B (1782).

Thaumas cecrops, Hubner, Verz. bek. Schmett. p. 138. no. 1478 (1816)

.

ChcBTOcampa cecrops, Walker, Lep. Het. viii. p. 145. no. 30 (1856).

Cape.

This seems to be a remarkable variety of C. capensis ; but it may be distinct.

9. CHiEROCAMPA CAPENSIS.

Sphinx capensis, Linnseus, Mus. Lud. Ulr. p. 349 (1764).

Thaumas capensis, Hiibner, Verz. bek. Schmett. p. 138. no. 1477 (1816).

Charocampa capensis, Walker, Lep. Het. viii. p. 139. no. 21 (1856)

.

Sphinx immaculata, Gmelin, Syst. Nat. i. 5, p. 2386 ; Zschach, p. 95, pi. 3. fig. 283.

Sphinx mas, Cramer, Pap. Exot. iii. p. 57, pi. 226. fig. A (1782).

CaTpe {Brege, Milne, Becker); Natal ((rwemzms); Zoolu (^«^as). B.M.

Somewhat like C. alecto, but altogether much paler.

10. Charocampa eson.

Sphinx eson, Cramer, Pap. Exot. iii. p. 57, pi. 226. fig. C (1782).

Isoples' eson, Hiibner, Verz. bek. Schmett. p. 135. no. 1452 (1816).

Deilephila eson, Boisduval, Faune Ent. de Madag. p. 71. no. 2 (1833).

ChoBTocampa eson, Walker, Lep. Het. viii. p. 137. no. 17 (1856).

Natal ( GMe^M^^Ms) ; Ca.^e {Becker). B.M.

Evidently quite distinct from the Indian C. theylia ; it is as large as C. suffusa, which

it is not unlike.
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11. CHiEROCAMPA GRACILIS.

Charocampa gracilis, Butler, P. Z. S. 1875, p. 8, pi. ii. fig. 2.

Congo (Bichardson) ; Sierra Leone {Morgan). Type, B.M.

12. Chjsrocampa elegans.

Charocampa elegans, Butler, P. Z. S. 1875, p. 8, pi. ii. fig. 1.

6 , Java {Horsfield) ; S , Silhet {Stainsforth). Type, B.M.
In Mr. Moore's collection from North-east Bengal.

13. Ch^rocajipa theylia.

Sphinx theylia, Linnseus, Mus. Lud. Ulr. p. 360 (1764).

Isoples theylia, Hiibner, Verz. bek. Schmett. p. 1455 (1816).

Charocampa thyelia (sic), Moore, Cat. Lap. E.I. Comp. i. p. 276. no. 638 (1857).

Sphinx boerhavice, Pabricius, Syst. Ent. p. 542. no. 22 (1775); Sulzer, Gesch. Ins. p. 40. no. 3,

pi. XX. fig. 3 (1776).

Sphinx pinastrina, Martyu, Psyche, pi. 30. fig. 85 (1797).

Sphinx octopunctata, Gmelin, Syst. Nat. i. 5, p. 2386; Zschach, p. 95. no. 286.

Charocampa eson (pajt.). Walker, Lep. Het. viii. p. 137. no. 17 (1856).

North India {Argent, Hearsay) ; Ceylon {Templeton) Hong-Kong {Bowring) ; Sara-

wak {Wallace). B.M.

14. Charocampa rafflesix, Horsfield, MS.

Sphinx theylia S, Cramer, Pap. Exot. iii. 1, p. 58, pi. 226. fig. F (1782).

J
, Java. {Horsjield) ; 6 2 , Canava. {Ward). Type, B.M.

The above is easily distinguished from C. theylia, Linnaeus (see Cramer, Pap. Exot.

iii. pi. 226. fig. E), by its deeper coloration, the two continuous parallel dark bands of

the primaries, and the uniformly dark dull red of the secondaries ; it may, perhaps, be

only a dark variety. Mr. Moore has it from Madras.

15. Cilerocampa trilineata.

ChcBTOcampa trilineata. Walker, Lep. Het. Suppl. i. p. 30 (1864).

Venezuela {Dyson). Type, B.M.
Very similar to the preceding, but much larger, witli more elongated primaries.

16. Charocampa neoptolemus.

Sphinx neoptolemus, Cramer, Pap. Exot. iv. p. 23, pi. 301. fig. F (1782).

Isoples neoptolemus, Hiibner, Verz. bek. Schmett, p. 135. no. 1454 (1816).

Charocampa neoptolemus, "Walker, Lep. Het. viii. p. 134. no. 12 (1856).

Surinam.

Only differs from the preceding in the narrower red band of the secondaries.
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17. CH^ROCAilPA CDRVATA.

?, ChoTocampa curvatus (sic), Schaufuss, Nunquam Otiosus, i. p. 17 (1870).

Cuba [Gundlacli).

Allied to the preceding according to the author.

18. Ch^ROCAMPA ? BRASILIENSIS,

Charocarrvpa brasiliensis, Schaufuss, Nunquam Otiosus, i. p. 18 (1870).

Brazil.

The author of this species merely indicates the differences existing between it and
" C. jason," Linn. That species is not described in the ' Systema Naturae

;

' nor is it referred

to in Fabricius, Ent. Syst. As he places it next to the Thorates of Hiibner, I doubt its

being a Chcerocampa.

19. Ch^rocampa schenkl

Cfuerocampa schenki, MoscUer, Stett. ent. Zeit. 1872, p. 339.

6 ?, Port Natal (Gueinzius, Higgins). B.M.

Differs from C. cliaris in its superior size, broader wings, the single silver line on the

body, and the single brown line in the whitish band of primaries.

20. CiLEROCAMPA CHARIS.

Chmrocampa charis, Walker, Lep. Het. ^dii. p. 136. no. 15 (1856).

Port Natal (Plant, Gueinzius, Stevens). 'i'ype, B.M.

This and the preceding species have much the aspect of Deilephilce.

21. Ch^rocampa celerionina.

Charocampa celerionina, Walker, Lep. Het. viii. p. 136. no. 16 (1856).

Congo [Bichardson). Type, B.M.

Perhaps a faded example of the preceding.

22. Ch^rocampa OSIRIS.

DeilepMla osiris, Dalman, Analecta Entom. p. 4S. no. 21 (1823) ; Boisduval, Icon. Hist. Lep., Sph.

p. 18, pi. 49. fig. 1 (1832).

Cfuerocampa osiris, Walker, Lep. Het. viii. p. 135. no. 14 (1856).

Natal {Gueinzius); Madagascar [Pfeiffer)
? {Doubleday) ; Sierra Leone

{Morgan). B.M.

23. Ch.«rocampa celerio.

Sphinx celerio, Linnseus, Syst. Nat. i. 2, p. 800 (1766) ; Cramer, Pap. Exot. ii. p. 42, pi. 25. fig. E

(1779).

Hippotion celerio, Hiibner, Verz. bek. Schmett. p. 135. no. 1450 (1816).

Chmrocampa celerio, Stepliens, Cat. Brit. Lep. p. 28.
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DeUephila ceterio, Stephens, 111. Brit. Ent. Haust. i. p. 128 (1828).

Hippotion ocys, Hiibner, Verz. bek. Schmett. p. 135. no. 1451 (1816)

DeUephila inqinlina, Harris, Ex. p. 93, pi. 28. fig. 1.

England {British Coll.) ; Natal (Kraiiss, Gueinzius) ; Zoolu country {Anrjas) ; South

Africa (Smith) ; Cape, TenerifFe, North India (Argent, Stevens) ; Borneo (Loioe) ; Java

(Horsjield) ; Fiji (Voi/. Herald); Australia (Stutchbury) ; South Australia (Bakewell);

Sidney (Lambert). B.M.

The examples from Australia and the Fiji Islands are more brilliantly silvered than

those from other parts of the world ; otherwise there is no variation in the species.

24. Ch^rocampa boisduvalii.

Deilephila boisduvalii, Bugnion, Ann. Soc. Ent. Prance, 1839, p. 115.

DeUephila cretica, Boisduval, Icon. Hist. Lep., Sph. p. 20. no. 2, pi. 49. fig. 2 (1832).

Caucasus.

Intermediate in character between the C. celerio and C. oldenlandim gi-oups ; Hopffer,

in the Stettin, ent. Zeit. p. 42. no. 130 (1874), remarks of C. lucasii, " Lucasii wird kaum

als Varietat von Boisduval's cretica zu trennen sein," an idea as absurd as it is original

;

the paper in which it appears is full of equally useful and suggestive observations,

the only synonymic notes of any value being, almost without exception, adopted

from previously published Lepidopterous Catalogues and their " Errata ;" he has, how-

ever, rightly restored Daphnis hypothoiis to its genus, which Walker had most incom-

prehensibly failed to do.

25. CHiEEOCAMPA CELiENO.

Sphinx celano, Esper, Schmett. ii. tab. xxviii. Cont. iii. fig. 2 (1779).

SjMnx gordius, Cramer, Pap. Exot. iv. p. 147, pi. 367. fig. A (1782).

ChcBrocampa gordius, Walker, Lep. Het. viii. p. 138. no. 19 (1856).

'S3it&\ (Gueinzius); Ca^e (Drege); Zooln (An rjas) ; South Africa. (PamjjUn). B.M.

Esper's figure unquestionably represents the Sphinx gordius of Cramer.

26. Ch^eocampa caius.

Sphinx cajus, Cramer, Pap, Exot. ii. p. 80, pi. 14G. fig. F (1779).

Xylophones cajus, Hubner, Verz. bek. Schmett. p. 13C. no. 1459 (1816).

Chcerocampa caiiis, Walker, Lep. Het. viii. p. 139. no. 20 (1856).

Cape.

Mr. Walker queries this as C. oldenlandim^ var. ; I believe myself that it is a bad

representation of C. celceno.

27. CUvEROCAMPA SACLAVOEUM.

Deilephila saclavorum, Boisduval, Faune Ent. de Madag. p. 71. no. 1, pi. 10. fig. 6 (1833).

Madagascar.

This species may perhaps belong to the D. clotho group.
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28. Ch^bocampa deancus.

Sphinx drancus, Cramer. Pap. Exot. ii. p. 56^ pi. 132. fig. V (1779).

Xylophanes drancus, Hiibner, Verz. bek. Schmett. p. 136. no. 1460 (1816).

Chcerocampa drancus, Walker^ Lep. Het. viii. p. 133. no. 9 (1856).

Charocampa druacus (sic), Proc. Ent. Soc. Phil. 1861, Index.

" East Indies " (Cramer).

29. Ch^rocampa oldenlandi^. (Plate XCI. fig. 1.)

Sphinx oldenlandicp, Fabricius, Sp. Ins. ii. p. 148. no. 37 (1781).

Charocampa oldenlandia. Walker, Lep. Het. viii. p. 142. no. 25 (1856).

Xylophanes gortys, Hiibner, Samml. exot. Schmett. Zutrage, figs. 513, 514 (1806).

North India {James, Argent, Stevens) ; Landoor {Hearsatj) ; North Bengal (Saunders) ;

Shanghai, Java (Horsfield). B.M.
The larva is dark slaty-brown, with continuous lateral series of /aried but chiefly red-

brown ocellated spots ; the anterior segments sometimes black laterally and dorsally

;

the remaining segments sometimes laterally speckled with whitish ; the falces, legs, and

anal clasps black ; a black style-shaped anal horn, much like a needle sticking out of

the body ; it feeds on Cissus, Colocasia, and Balsaminea.

30. Ch^kocampa aegentata.

Charocampa argentata, Butler, P. Z. S. 1875, p. 8, pi. ii. fig. 3.

? Chcerocampa firmata, Walker, Lep. Het. viii. p. 148. no. 36 (1856).

Deilephila oldenlandia, Boisduval, Voy. de 1'Astrolabe, Ent. p. 184. no. 3 (1832-35).

Charocampa oldenlandite, Koch, Indo-Austral. Lep.-Fauna, ii. p. 53 (1873).

Moreton Bay (Gibbons); Sidney (Lambert); North Australia (Elsey); Australia

(Stutchbury, Stevenson, Stevens). Type, B.M.

The only example which could be Walker's type was placed in the collection amongst

our examples of C. oldenlandue without any distinguishing label ; it is evident, therefore,

that (if it be the type) Mr. ,Walker must subsequent to his description of the species

have considered it identical with C. oldenlandice and abandoned it, throwing away the

ticket ; and as none of his types were labelled by him, this act would at once destroy

the best means of identifying his species. As it is, the example obtained fi-om Mr.

Stevens of C. argentata differs in several important points from the description of C.

firmata.

31. Ch^EOCAMPA ROSINA.

Clim'ocampa rosina, Butler, P. Z. S. 1875, p. 248, pi. xxxvii. fig. 6.

Masuri, N.W. Himalayas (Hutton). Type, coll. F. Moore.

VOL. IX.—PART X. No. 7.
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32. Ch^eocampa silhetensis. (Plate XCII. fig. 8.)

Chcerocampa silhetensis, Walker, Lep. Het. viii. p. 143. no. 27 (1856) ; ? Schaufuss, Nunquam Otiosus,

p. 17(1870).

Chmrocani'pa bisecta, Moore, Cat. Lep. E.I. Comp. i. p. 278 (1857).

North India {Stevens, James) ; Silhet {Stainsforth) ; Ceylon (Templeton) ; Borneo

{Lowe, Wallace) ; Java {Horsfield Coll.) B.M.

The larva is bright green or pale green, with the dorsal area red-brown, with a lateral

pale stripe uniting a series of ocellated spots ; the green form has also a pale lateral

ventral fold, and a dark dorsal line, horn yellow ; the dark form has a pale dorsal line,

horn red-brown. It feeds on Colocasia, according to Mr. Lewis.

33. Ch^rocampa balsamin^.

ChcBrocampa balsamirue, Walker, Lep. Het. viii. p. 138. no. 18 (1856).

Port Natal {Plant, Gueinzius). B.M.

Allied to C.jajwnica.

34. Ch^kocampa japonica. (Plate XCI. figs. 7-9.)

Chcerocampa japonica, Boisduval, in De POrza's Lep. Japonais, p. 36. no. 79 (1869).

Hakodadi {Stevens, WMtely) ; Shanghai {Fortune) ; Japan {Lewis). B.M.

Closely ailed to C. lycetus, but compared by M. Boisduval to C. oldenlandice.

The larva, collected by Mr. Lewis in Japan, is either pale green with a darker green

white-bordered lateral longitudinal streak from the sixth segment to the hom, or pale

clay-colour with a similar streak, sometimes with the first two or three segments greenish,

two or three lateral ocelli, beginning from the front of the fifth segment, horn, and pro-

legs reddish ; the clay-coloured variety with a lateral series of cornucopia-shaped markings

between the spiracles. It feeds on Cissus.

35. Ch^eocampa lycetus,

Svhinx lycetus, Cramer, Pap. Exot. i. p. 96, pi. 61. fig. D (1779).

Xylophanes lycetus, Hiibner, Verz. bek. Schmett, p. 136. no. 1457 (1816).

Charocampa lycetus, Walker, Lep. Het. viii. p. 143. no. 36 (1856).

" Bengal " {Cramer).

Mr. Walker thinks this may be a variety of C. oldenlandice ; excepting in the silver

lines on abdomen, it is more like C. japonica.

36. Ch^eocampa lucasii.

Chcerocampa lucasii. Walker, Lep. Het. viii. p. 141. no. 24 (1856).

North India {BouUeday, James) ; Silhet {Stainsforth) ; Ceylon {Nietner, Templeton) ;

ong-Kong {Bownng) ; Borneo {Lowe, Wallace). Type, B.M.
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Mr Moore has this species from Silhet and Bombay, also a very dark example from

Ceylon ; the latter may prove to be distinct,

37. Ch^eocampa comjiinuens.

Climrocampa comminuens, Walker, Lep. Het. Suppl. i. p. 31 (1864).

Moreton Bay {Diggles). Type. B.M.

38. Ch^kocampa inoenata.

Chmrocampa inornata, Walker, Lep. Het. Suppl. i. p. 31 (1864).

North Australia (Elsey). Type, B.M.

39. Ch^ekocampa poecus.

Oretis porcus, Hubner, Samml. exot. Schmett. ii. pi. 162 (1806).

Barapsaporcus, Walker, Lep. Het. viii. p. 187. no. 10 (1856).

ChcBrocampa pwrcus, Herrich-Schaffer, Corr.-Blatt. 1865, p. 58.

"Tropical Insular District" {Grote).

40. CHiEEOCAMPA VELOX.

Sphinx velox, Fabricius, Ent. Syst. iii. 1, p. 378. no. 68 (1795)

.

East India.

Seems allied to C. ^porcus, but according to Fabricius comes near C. tersa.

41. Ch^eocampa butus.

Sphinx butus, Cramer, Pap. Exot. ii. p. 88, pi. 153. fig. A (1779).

Darapsa butus, Walker, Lep. Het. viii. p. 186. no. 7 (1856).

? Charocampa butus, Herricb-Scbaffer, Samml. auss. Scbm. ii. fig. 559 (1869).

Sphinx gnoma, Fabricius, Sp. Ins. ii. p. 152. no. 53 (1781).

Coromandel.

42. Ch^eocampa cyeene.

Deilephila cyrene, Westwood, Cab. Orient. Ent. p. 13, pi. 6. fig. 1 (1848).

Chcerocampa clotho, var., WaUcer, Lep. Het. viii. p. 141. no. 23 (1856).

6 2 , Java {HorsfieW). B.M.

Allied to C. lucasii, but lighter and redder in tint, and with usually a larger testa-

ceous patch at anal angle of secondaries ; abdomen of female with a distinct black spot

on each side at base.

43. Ch^eocampa clotho.

Sphinx clotho, Drury, 111. Nat. Hist. ii. p. 48, pi. 28. fig. 1 (1773).

Chmrocampa clotho, Walker, Lep. Het. viii. p. 141. no. 23 (1856).

Var. ? Sphinx batus, Fabricius, Ent. Syst. iii. p. 377. no. 64 (1793).

4f2
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Silhet {Soioerhj) ; North India {James, Stevens) ; Moulmein {Clerk) ; Ceylon {Temple-

ton). B.M.

The larva and pupa of C. clotho are figured by Dr. Semper, Verhandl. zool.-botan.

Gesellsch. Wien, 1867, pi. xxiii. figs. 3a, 35, 8c.

Mr. Moore has this species from Masuri and Bombay ; it varies much in tint.

44. Ch^rocampa punctivenata.

Chcerocampa punctivenata, Butler, P. Z. S. 1875, p. 248.

Masuri {Hutton) ; Silhet. Type, coll. F. Moore.

45. Ch^rocampa bistrigata.

Cheerocampa bistrigata, Butler, P. Z. S. 1875, p. 249.

Java {Horsfield). Colls. Moore and B.M.

46. CHiEEOCAilPA GONOGRAPTA.

Chterocampa gonograpta, Butler, P. Z. S. 1875, p. 249.

Bombay and South India. Type, coll. F. Moore.

47. Ch^rocampa minor.

Chcerocampa minor, Butler, P. Z. S. 1875, p. 249.

Masuri {Hutton). Type, coll. F. Moore.

B.M.

48. Ch^rocampa major.

Charocampa major, Butler, P. Z. S. 1875, p. 249.

Darjeeling {coll. Moore) ; Silhet.

49. ChjEROCampa lineosa.

Chterocampa lineosa, Walker, Lep. Het. viii, p. 144. no. 28 (1856).

Silhet {Stcdnsforth). Type, B.M.

50. Charocampa anubus.

Sphinx anubus, Cramer, Pap. Exot. ii. p. 46, pi. 128. fig. C (1779)

.

Chcerocampa anubus, Walker, Lep. Het. viii. p. 134. no. 13(1856).

BrazU, Eio {Stevens). B.M.

Our examples are smaller, paler, and have larger spots on secondaries than the figure

by Cramer.

51. Charocampa falco.

ChcBrocampa falco, Walker, Lep. Het. viii. p. 132. no. 8 (1856)

.

Mexico {Boubleday, Hartweg). Type, B.M.
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52. Ch/ERocampa robixsonii.

Charocampa robinsonii, Grote, Proc. Ent. Soc. Phil. v. p. 54, pi. 1. fig. 2 (1865) ; Herrich-Schiitfer,

Samml. auaseur. Schm. ii. fig. 555 (1869)

.

Charocampa falco, Herrieh-Schaffer (nee Walker), Corr.-Blatt. 1863, p. 148.

"Tropical Insular District" {Grote).

53. Charocampa tebsa.

Sphinx tersa, Linnaeus, Mantissa, p. 538 ; Drury, 111. Nat. Hist. i. p. 61, pi. 28. fig. 3 (1770)

.

Theretra tersa, Hiibuer, Verz. bek. Schmett. p. 135. no. 1449 (1816).

Deilephila tersa, Westwood in Dmry's 111. i. p. 56, pi. 28. fig. 3 (1837).

Chm'ocampa tersa, Harris, Sill. Journ. vol. xxxvi. p. 303 (1839).

Metopsilis tersa, Duncan, Nat. Libr. vol. xxxvii. pi. 5. fig. 1, pi. 6. fig. 1 (1852).

Philampelus tersa, Burmeister, Sph. Bras. Abhandl. naturf. GeseUsch. Halle, p. 61. no. 4 (1855)

.

? Sphinx sagittata, Goeze, Beytr. iii. 2, p. 216. no. 42 (1780).

Brazil [Mornaij); Mexico {Hartweg); Jamaica, St. Thomas (Eornheck); Haiti

{Tweedie). B.M.

54. Charocampa'? htstrix.

Charocampa hystrix, Pelder, Reise der Nov., Lep., iv. tab. 76. fig. 5 (Nov. 1874).

I do not for a moment believe this to be a Choerocampa ; the form of the palpi and

primaries (in Felder's figure) differ entirely from this genus. However, as I have not

seen the insect, I leave it provisionally in that group of Chwrocampa which it most

resembles.

55. Charocampa crotonis.

Charocampa crotonis, Walker, Lep. Het. viii. p. 133. no. 10 (1856).

Venezuela [Dyson). Type, B.M.

56. Charocampa aristor.

Charocampa aristor, Boisduval, Lep. Guat. p. 69 (1870).

" Guatemala " {Boisduval) ; Venezuela {Byson). B.M.

Differs from the preceding species in the colour of the primaries, the less distinct

oblique lines crossing them, and the absence of the dorsal grey streak on the body.

57. Charocampa tirescens. (Plate XCIV. fig. 2.)

Charocampa virescens, Butler, P. Z. S. 1875, p. 9.

Bogota {Stevens). Type, B.M
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58. Ch^eocampa nitidula.

Cheerocampa nitidula, Clemens, Journ. Acad. Nat. Sci. Phil. 1859, p. 151.

2 var. Charocampa lavis, Grote & Robinson, Lye. Nat. Hist. New York, vol. viii. p. 356, pi. 14. fig. 1.

Mexico (Salle). B.M.

Our example is intermediate between C. nitidula and C. Icevis; it possesses the

" lateral caputal and thoracic discolorations," and the " abdominal double row of dark

brown dots
;

" the primaries are " sparsely irrorate with black scales, especially ter-

minally;" they also possess the angulated oblique line, but it is not so strongly defined

as in Mr. Grote's figure.

59. Chjeeocampa veesuta.

Charocampa versiita, Clemens, Journ. Acad. Nat. Sci. Phil. 1859, p. 152.

Mexico.

60. Ch^eocampa peocne.

Cheerocampa procne, Clemens, Journ. Acad. Nat. Sci. Phil. 1859, p. 152.

California.

61. Charocampa thalassina.

Choerocampa thalassina, Clemens, Journ. Acad. Nat. Sci. Phil. 1859, p. 150. no. 33.

Seems allied to C. aniadis.

62. Chaeocampa docilis. (Plate XCIV. fig. 1.)

Charocampa docilis, Butler, P. Z. S. 1875, p. 9, n. 17.

Ecuador [Btickley). Type, B.M.

63. Chaeocampa amadis.

Sphinx amadis, Cramer, Pap.Exot. iv. p. 216, pi. 394. fig. C (1782).

Orcus aniadis, Hubner, Verz. bek. Schmett. p. 136. no. 1464 (1816).

Charocampa amadis. Walker, Lep. Het. viii. p. 134. no. 11 (1856).

Surinam.

64. Charocampa gundlachii.

Charocampa gundlachii, Herrich-Schaffer, Corr.-Blatt. 1863, p. 149.

"Tropical Insular District! " (Orote).

65. Chaeocampa ieeoeata.

Charocampa irrorata, Grote, Proc. Ent. Soc. Phil. vol. v. p. 52, pi. 1. fig. 2 (1865).

"Tropical Insular District!" (Grote).
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66. Ch^erocampa haitensis.

Chterocampa haitensis, Butler, P. Z. S. 1875, p. 9. uo. 18.

Haiti (Tweedie). Type, B.M.

67. Ch^KOCAMPA CHIRON.

Sphinx Chiron, Drury, lU. Nat. Hist. i. p. 56, pi. 36. fig. 3 (1770).

Choerocampa chiron (part.), Walker, Lep. Het. viii. p. 132. no. 7 (1856).

Brazil (Saunders) ; Monte Video (Darwin). B.M.

68. Ch^rocampa nechus.

Sphinx nechus, Cramer, Pap. Exot. vol.ii. p. 125, pi. 178. fig. B (1779).

Theretra nechus, Hubner, Verz. bek. Schmett. p. 135. no. 1447 (1816).

Chterocampa chiron (part.). Walker, Lep. Het. viii. p. 132. no. 7 (1856).

Cheerocampa hortulanus (sic), Sctaufuss, Nunquam Otiosus, i. p. 18 (1870).

Mexico (DouUeday). B.M.

69. Cn^ROCAiiPA fugax.

Chxrocampa fugax, Boisduval, Lep. Guat. p. 70 (1870).

Honduras and Mexico.

Apparently allied to C. ceratomioides.

70. Ch^rocampa ceratomioides.

S .Cheerocampa ceratomioides, Grote & Robinson, Lye. Nat. Hist. vol. viii. p. 358, pi. 14. fig. 3 (1867).

Pergesa anubus. Walker (nee Sphinx anubus, Cramer), Lep. Het. viii. p. 151. uo. 3.

Brazil (Becker) ; Rio (Stevens) ; Venezuela (Dyson). B.M.

71. Ch^rocampa nessus.

Sphinx nessus, Druiy, 111. Nat. Hist. ii. p. 46, pi. 27. fig. 1 (1773).

Charocampa nessus, Walker, Lep. Het. viii. p. 140. no. 22 (1856).

Sphinx equestris, Fabricius, Ent. Syst. iii. p. 365. no. 29 (1793).

Var. Cheerocampa rubicundus, Schaufuss, Nunquam Otiosus, i. p. 18 (1870).

SiVaet (Stcdnsforth); North India (James); Moulmein (Cto'c^) ; Canara (PfwrtZ);

Ceyloxi. (Templeton) ; Rong-Kong (Boivring) ; Java. (Horsjield). B.M.

Dr. Schaufuss describes the Javan type.

Mr. Lewis took the larva of C. nessus upon the wild yam (Dioscorea) ; it is of a

chalky-green colour, whitish above, with paler dorsal and a lateral longitudinal sub-

dorsal white streak, also six oblique white stripes between the spiracles, one or two

rounded whitish lateral spots on the anterior segments ; anal horn yellow, prolegs also

yellow.
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The dark variety of the larva is pale brick-red above and pale purplish brown below ;

the lateral longitudinal and oblique lines dusky brown ; lateral rounded spots with

pale bluisli superior areas ; anterior segments greyish ; horn olivaceous.

72. Ch^rocampa scrofa.

Deilephila scrofa, Boisduval, Voy. de TAstrolabe, Ent. p. 185. no. 3 (1832-.35).

ClKBi-ocamjia scrofa, Walker, Lep. Het. viii. p. 147. no. 35 (1856).

Deilephila jjorcia, Wallengren, Wien. ent. Monatschr. iv. p. 42 (1860).

South Australia {Bakewell) ; Australia {Ker). B.M.

Dr. Boisduval speaks of this as perhaps only a variety of thyelia, a species to which

it bears no resemblance.

73. Ch^rocampa ignea.

Charocampa ignea, Butler, P. Z. S. 1875, p. 10, pi. i. fig. 4.

Moreton Bay {Gibbons). Type, B.M.

This may perhaps be the undescribed form quoted by Koch (Indo-Austral. Lep.

Fauna, ii. p. 53, 1873) under the name of C. hernardus.

74. CH.EROCAMPA BRENNUS.

Sphinx brennus, Cramer, Pap. Exot. iv. p. 333, pi. 398. fig. B (1782).

Amphion brennus, Hiibner, Verz. bek. Schmett. p. 135. no. 1445 (1816)

.

Chmrocampa brennus. Walker, Lep. Het. viii. p. 144. no. 29 (1856).

Amboina.

75. CH.EROCAMPA PALLICOSTA.

Chm-ocumpa pallicosta. Walker, Lep. Het. viii. p. 145. no. 31 (1856).

Silhet (-S'tems/br^A) ; Hong-Kong (ifarrm^r^ow). Type, B.M.

7G. Ch^erocampa erotos.

Bphinx erotus, Cramer, Pap. Exot. ii. p. 12, pi. 104. fig. B (1779).

Chromis erotus, Hiibner, Verz. bek. Schmett. p. 138. no. 1479 (1816).

Chmrocampa erotus (part.), Walker, Lep. Het. viii. p. 146. no. 34 (1856)

.

Australia {Stevens, Stevenson) ; Cape York {Macgillivray) ; Solomon Islands {Brench-

ley). B.M.

All our examples are females ; so that I doubt the distinctness of this and the next

species. See, however, Koch (Stett. ent. Zeit. 1871, pp. 239-41).

77. CHiEROCAMPA EROTOIDES.

GnathothUbus erotoides, Wallengren, Wien. ent. Monatsschrift, iv. p. 43. no. 44 (1860).

Chxrocampa erotus (part.). Walker, Lep. Het. viii. p. 146. no. 34 (1856), Suppl. p. 1852 (1866).
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Australia [BecJcer, Wood) ; Navigators' Islands. B.M.

The typical C. erotus, although perhaps a second form of the female of this species,

may at once be distinguished by its slightly superior size, deeper colouring, the glossy

character of the primaries above, the broader black border to the secondaries, and the

deep reddish coloration of the under surface of all the wings, which almost obliterates

the mottled hatchings so distinctly seen in C. erotoides.

78. Ch^eocampa eras.

Deilephila eras, Boisduval, Voy. de 1'Astrolabe, Ent. p. 185. no. 4 (1832-35) ; Feisthamel, Mag. de

Zool., Ins. pl.21.flg.2(1889).

Darapsa eras, Walker, Lep. Het. viii. p. 186. no. 3 (1856).

Australia.

Nearly allied to the preceding species.

79. ChjErocampa? batschii.

Charocampa batschii, Keferstein, Entomol. Notizen, p. 14, fig. 4 (1870).

Madagascar.

I have been unable to obtain the above work, and therefore have failed to identify

the species.

Genus 14. Daeapsa, Walker.

Darapsa, Walker, Lep. Het. viii. p. 182. gen. 22 (1856).

This genus was founded upon most heterogeneous material, the first three species

being referable to Hiibner's genus Otus, the fifth to Walker's genus Diodosida, the sixth

and eighth to the genus Baphnis of Hiibner, the seventh, ninth and tenth to Chcero-

camjM of Duponchel ; there therefore remains only the fourth species, allied to Chcero-

campa, but apparently sufficiently distinct. It differs as follows :

—

Primaries comparatively shorter, costal margin more arched at apex, outer margin

much arched and shorter, inner margin strongly waved, almost sigmoidal ; secondaries

comparatively much longer and narrower.

Darapsa rhodocera.

Darapsa rhodocera. Walker, Lep. Het. viii. p. 184. no. 4 (1856).

Haiti. Type, B.M.

Most like the C. clotho group of Chmrocampa in colouring.

VOL. IX.

—

part X. No. 8.

—

November, 1876. 4 o



ME. A. G. BUTLBE ON THE SPHINGID^.

Genus 15. Deilephila, Ochsenheimer.

Deilephila, Ochsenheimer, Eur. Schmett. iv. p. 42 (1816).

1. Deilephila livoenica.

Sphinx livornica, Esper, Ausl. Schmett. ii. pp. 87, 196, pi. 8. fig. 4 (1785)

.

Phryxus livornica, Hiibner, Verz. bek. Schmett. p. 137 (1816).

Deilephila livornica, Stephens, Cat. Brit. Lep. Brit. Mus. pt. i. p. 28 (1850).

Sphinx koechlini, Fuessly, Arch. Insectengesch. t. 33. figs. 1-6 (1781).

South France, Turkey (io/ifMs) ; Ij^sluAoox {Hearsay) ; North India ((S'ffyews). B.M.

The larva of this species has been carefully described by Bignell, Farn, Hobbs, and

HeUins (1870).

2. Deilephila lineata.

Sphinx lineata, Fabricius, Ent. Syst. p. 541 (1775).

Deilephila lineata, Harris, Cat. N.A. Sph., Sill. Journ. p. 304 (1839).

Sphinx daucus, Cramer, Pap. Exot. ii. p. 41, pi. 125. fig. D (1779).

Deilephila daucus, Stephen, 111. Brit. Ent., Haust. i. p. 126 (1828).

New York {Milne) ; Nova Scotia, Canada West {Bush) ; California, Oaxaca {Hartweg)

;

YLbxH {Tweedie) ; St. Th.ovaa.s {Hornbeck) ; New Granada, Jamaica (i2efZ?«a/t). B.M.

Larva figured Am. Ent. ii. pp. 257, 258 (1870).

3. Deilephila bigutt.\ta.

Deilephila biguttata. Walker, Lep. Het. viii. p. 172. no. 15 (1856).

Madagascar {Stevens). 'i'ype, B.M.

4. Deilephila opheltes.

Sphinx opheltes, Cramer, Pap. Exot. iii. p. 164, pi. 285. fig. B (1782).

Hyles opheltes, Hiibner, Verz. bek. Schmett. p. 137. no. 1471 (1816).

Deilephila opheltes, Walker, Lep. Het. viii. p. 173. no. 17 (1856).

Cape.

5. Deilephila spiJfiFASciA.

Deilephila spinifascia, Butler, Proc. Zool. Soc. p. 81 (1871).

Buenos Ayres {Burmeister) ; Patagonia {Cunningham). J^'ype, B.M.

I believe that this species also occurs in Chili.
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6. Deilephila galii.

Sphinx gain, Fabricius, Sp. Ins. ii. p. 147. no. 33 (1781).

Hyles gain, Hiibner, Verz. bek. Schmett. p. 137. no. 1470 (1816).

Deilephila galii, Stephens, 111. Brit. Ent., Haust. i. p. 125. 2, pi. 12. fig. 2 (1828).

Sphinx euphorbia! (part), Linnaeus, Syst. Nat. i. 2, p. 802. no. 19 (1766).

Europe {Becker). B.M.
Larva described by Newman and Buckler (1870).

7. Deilephila cham^nerii.

Deilephila chamatnerii, Harris, Cat. N.-Am. Sph., Sill. Journ. p. 305 (1839).

Sphinx epilobii, Harris (nee Boisd.), Cat. p. 530 (1833).

Deilephila galii (part). Walker, Lep. Het. viii. p. 166. no. 4 (1856).

West Canada {Bush) ; York Factory {Bae) ; United States {Bouhleday). B.M.
There is an example of this species in the British cabinet from the Stephensian Col-

lection ; other American species are also in this collection.

According to Strecker (Canad. Ent. iv. p. 206) B. chammnerii is =B. galii.

8. Deilephila intermedia.

DeilejMla intermedia, Kirby, Fauna Amer.-Bor. vol. iv. p. 302 (1837).

" Canada " {Kirby).

9. Deilephila calverleti.

Deilephila calverleyi, Grote, Notes Cub. Sph., Proe. Ent. Soc. Phil. p. 56, pi. 1. fig. 4 (1865).

"Tropical Insular District" {Grote).

10. Deilephila costata.

Sphinx [Deilephila) costata, Nordmann, Bull. Soc. Imp. Mosc. ii. p. 444, pi. xi. figs. 3, 4 (1851).

"Neighbourhood of Kjachta" {Popoff).

Somewhat like B. chamwnerii, but the tapering discal band intersected by white ner-

vures.

11. Deilephila dahlii.

Sphinx dahlii, Treitschke, Schmett. Eur. x., Suppl. p. 133; Hiibner, Samml. eur. Schmett. ii. pi. 36.

figs. 161-164.

Deilephila dahlii, Rambur, Ann. Soc. Ent. France, p. 266 (1832).

Europe (Reefer) ; South Europe (P?erre^). B.M.

We have what appears to be a hybrid between this species and B. euphorbiw (not

unlike Godart's figure of B. tithymali, although utterly unlike Boisduval's) ; it

approaches very close to B. lathyrus of Walker, from North India, chiefly differing, in

fact, in its more vivid colouring.

4g2
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12. Deilephila tithymali.

Deilephila tithymali, Boisduval, Icon. Hist. Lep., Spli. p. 30, pi. 51. fig. 1 (1833).

Canaries
(
Wollaston). B.M.

Possibly a variety of the preceding, but without the third black spot on each side of

the abdomen, and with the band of primaries sometimes narrower.

13. Deilephila maueitanica.

Deilephila mauritanica, Staudinger, Cat. Lep. Europ. Faun. i. p. 36. no. 466 (1871).

Deilephila tithymali, Bellier (nee Boisd.),Ann.Soc.Ent. France, p. 45 (1848), p. 488, ph. ii., iii. (1858)

.

Deilephila euphorbia, Lucas, Expl. Alg. p. 370, pi. ii. fig. 8 (1848).

Mauritania; Madeira.

14. Deilephila ztgophtlli.

Sphinx zygophylli, Ochsenlieimer, Eur. Schmett. iii. p. 226. no. 5 ; HUbner, Samml. europ. Schmett.

pi. 27. fig. 135.

Deilephila zygophylli, Boisduval, Icon. Hist. Lep., Sph. p. 33. no. 8, pi. 51. fig. 2 (1833).

Shores of the Caspian.

Allied to D. tithymali, but smaller.

15. Deilephila EUPHORBiiE.

Sphinx euphorbia, Linnaeus, Syst. Nat. i. 3, p. 803. no. 19 (1766).

Hyles euphorbia, Hiibner, Verz. bek. Schmett. p. 137. no. 1475 (1816).

Deilephila euphorbia, Curtis, Brit. Ent. i. pi. 3 (1833-40).

Europe {Becker). B.M.

16. Deilephila lathyrus.

Deilephila lathyrus. Walker, Lep. Het. viii. p. 173. no. 16 (1856).

North India. Type, B.M.

Apparently a very common species.

17- Deilephila nic^a.

Sphinx nicaa, De Prunner, Lep. Pedemont. p. 85 (1798)

.

Deilephila nicaa, Boisduval, Ind. Meth. p. 47. no. 381.

Hyles nicea (sic), Hiibner, Verz. bek. Schmett. p. 137. no. 1474 (1816).

Sphinx cyparissia, Hiibner, Samml. eur. Schmett. ii. pi. 34. fig. 115.

South Europe (Becker). B.M.
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18. Deilephila annei.

Sphinx annei, Guerin, Mag. de Zool. 2nd ser. i. Ins. pi. 2 (1839).

Santiago, Chili.

In the coloration and pattern of the wings this species nearly approaches D. hippo-

pha'es ; but in size and the tint of the primaries it seems to come nearer to D. nicoea.

The body is peculiar, the abdomen being white at the sides, interrupted by five trans-

verse black spots ; in this respect it resembles D. spinifascia.

19. Deilephila esul^.

Deilephila esulce, Boisduval, Icon. Hist. Lep., Sph. p. 26. no, 5j pi. 50. fig. 1.

Calabria.

Nearly allied to B. hippophaes.

20. Deilephila bieneeti.

Deilephila beinerti, Staudinger, Stett. ent. Zeit. xxxv. p. 91 (1874).

Persia.

Size of the largest examples of D. hippophaes, to which it is nearly allied.

21. Deilephila hippophaes.

Sphinx hippophaes, Esperj Eur. Schmett. ii. p. 6, pi. 38. figs. 1, 2 (1777).

Hyles hippophaes, Hiibner, Verz. bek. Schmett. p. 137. no. 1473 (1816)

.

Deilephila hippophaes, Boisduval, Ind. Meth. p. 47. no. 388.

Hybrid. Sphinx vespertilioides, Boisduval, Ann. Soc. Linn. Paris, vol. vi. pi. 6. fig. 4 (1827).

Deilephila vespertilioides, Boisduval, Icon. Hist. Lep., Sph. p. 22. no. 3, pi. 49. fig. 3 (1832).

Hybrid. Deilephila epilobii, Boisduval, loc. cit. p. 24. no. -i, pi. 51. fig. 3 (1832).

Europe {Becker). B.M.

B. epilobii seems scarcely to diflfer from B. hippophaes, excepting in the more decided

markings of primaries. B. vespertilioides is apparently a hybrid between B. hippophaes

and B. vespertilio, and is quite intermediate in character between them.

22. Deilephila vespertilio.

Sphinx vespertilio, Fabricius, Sp. Ins. ii.. Append, p. 504 (1781).

Thaumas vespertilio, Hiibner, Verz. bek. Schmett. p. 138. no. 1476 (1816).

Deilephila vespertilio. Walker, Lep. Het. viii. p. 169. no. 10 (1856).

Europe {Becker). B.M.

Characteristically figured by Hiibner, Samml. eur. Schmett. ii. pi. 21. figs. 103, 104;

a variety, pi. 11. fig. 62 ; he also figures the larva.
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Genus 10. Daphnis, Hiibner.

Daphnis, Hiibner, Verz. bek. Schmett. p. 134 (1816).

1

.

Daphnis nerii.

Sphinx nerii, Linnjeus, Syst. Nat. i. 2, p. 798. no. 5 (1766) ; Roesel, Ins. Belust. iii. p. 85, pi. 15.

figs. 1-3, pi. 16. figs. J-6 (1755).

Daphnis nerii, Hiibner, Verz. bek. Schmett. p. 134. no. 1441 (1816).

Charocampa nerii, Curtis, Brit. Ent. xiii. pi. 626.

Drilej)hila nerii, Boisduval, Faune Ent. de Madag. p. 74. no. 6 (1833).

Italy (Leach) ; Athens (Merlin) ; East India, Canara
(
Ward) ; Mauritius (Beke)

;

Natal (Gueinzius). B.M.

The examples mentioned by Mr. Walker as coming from Ceylon are sexes of D.

hypothoiis of Cramer.

2. Daphnis hypothous.

Sphinx hypothous, Cramer, Pap. Esot. iii. p. 165, pi. 285. fig. F (1782).

Daphnis hypothoUs, Hiibner, Verz. bek. Schmett. p. 134. no. 1440 (1816).

Darapsa hypothoUs (part.), Moore, Cat. Lep. E.I. Comp. p. 271. no. 627, pi. x. figs. 2, 2a, transforma-

tions (1857).

cJ S, Ceylon (Templeton) ; Java (Horsfield); Labuan and Sarawak (Low). B.M.

The larva of I), hypothous is figured in Horsfield and Moore's Catalogue, pi. x. fig. 2,

3. Daphnis pallescens.

Daphnis pallescens, Butler, P. Z. S. 1875, p. 6.

Queensland (Janson). Type, B.M.

4. Daphnis protrudens.

Daphnis protrudens, Felder, Raise der Nov., Lep. iv. tab. Ixxvi. fig. 7 (Nov. 1874).

Allied to the preceding.

5. Daphnis angustans.

Daphnis angustans, Felder, Reise der Nov., Lep. iv. tab. Ixxvi. fig. 6 (Nov. 1874).

Allied to the succeeding species, but altogether darker and differently coloured.

6. Daphnis horsfieldii, n. sp.

Darapsa hypothoUs, Walker (ncc Cramer), Lep. Het. viii. p. 185. no. 6 (1856).

Darapsa hypothous 6 , Moore, Cat. Lep. E.I. Comp. p. 271. no. 627 (1857).

Smaller than D. hypothoUs; primaries with the outer margin much more waved,
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acutely pointed at apex ; colours similar but less green ; the subbasal pale band wider

;

the broad band crossing the middle of the wing replaced by a broad nebulous area,

crossed by an angular band of olive-brown; no white spot at apex; secondaries

altogether redder, especially towards apex; underside altogether paler and testaceous

instead of rosy. Expanse of wings, S 2 inches 9 lines, ? 3 inches 3 lines.

d 2, Java (Horsfield). Type, B.M.
The pupa-skin of the female shows that this species differs in that stage from U.

hypothoils by being much less heavily spotted with black longitudinally ; the two species,

however, are so abundantly distinct that it does not require differences in the early

stages to separate them with ease.

7. Daphnis minima, n. sp. (PI. XCII. fig. 5.)

Much like a minute, pale, undercoloured D. horsfieldii. Wings above whity brown

or brownish grey
; primaries crossed by a basal and an angulated central clay-coloured

band ; a brown-edged greyish transverse discal line ; outer margin, especially near apex,

chocolate-brown; inner margin chocolate-brown at external angle; discal area from

external angle to end of cell suffused with clay-colour ; secondaries with external two

thirds reddish-brown, interrupted by a disco-submarginal whitish line from anal angle

to apical costa : body as in D. liorsfieldii, but paler : wings below nearly as in B. hors-

fieldii ; no white point in cell of secondaries. Expanse of wings 1 inch 9 lines.

South India (-S'. N. Ward). Type, Coll. E. Moore.

By far the smallest species in the genus. The larva is golden green, with a lateral

white-dotted longitudinal blue line, and above it a reddish orange line, terminating

towards the head in two small white-zoned black ocelli ; the lateral and ventral surfaces

are covered with granular white dots ; the feet, claspers, and horn orange ; the Mtter

black-tipped ; spiracles reddish orange ; an oblique white line on anal claspers.

8. Daphnis placida.

Darapsa placida, Walker, Lep. Het. viii. p. 186. no. 8 (1856).

Sumatra.

9. Daphnis bhaga. i

Darapsa bhaga, Moore, P. Z. S. 1865, p. 794.

N.E. Bengal {Russell). Type, Coll. F. Moore.

A very remarkable species, having a long curved apical hook to the primaries.
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Genus 17. Philampelus, Harris.

Philampelus, Hams, Amer. Journ. Sci. vol. xxxvi. p. 299 (1839).

Section Dupo, Hiibner.

1. Philampelus vitis.

Sphinx vitis, Linnseus, Mus. Lud. TJlr. p. 354 (1764).

Philampelus vitis, Harris, Sill. Journ. vol. xxxvi. p. 299 (1839).

Sphinx fasciatus, Sulzer, Gesch. Ins. p. 151, pi. 20. fig. 1 (1776).

Philampehis fasciatus, Herrich-ScliafFer, Corr.-Blatt. 1865, p. 58.

(J Eumorpha elegans jiissieiKB, Htibner, Samml. exot. Schmett. i. pi. 169. figs. 1, 2 (1806).

? Dupo jussieutB, Hiibner, Samml. exot. Schmett. ii. pi. 163. figs. 3, 4 (1806).

Philampelus jtissieua, Walker, Lep. Het. viii. p. 177. no. 6 (1856).

Mexico (Salle) ; west coast of South America [Eellet & Wood) ; Haiti (Tweedie) ;

Jamaica {Bedman, Gosse) ; Brazil (Stevens). B.M.

Mr. Grote has very rightly restored Linne's name to this species, the figure referred

to in the original description (Merian, Surin. 47, t. 47. f. 1—that is, the upper figure)

being evidently intended for the S. fasciatus of Sulzer (Mimorpha jussieuw, Hiibn.).

2. Philampelus linnei.

Philampelus linnei, Grote & Robinson, Proc. Ent. Soc. Phil. vol. v. pp. 157, 179, 182, pi. 3. fig. 3

(1865).

Sphinx vitis, Cramer, Pap. Exot. vol. iii. pi. 268. fig. E (1782).

Dupo vitis, Hiibner, Verz. bek. Schmett. p. 137. no. 1466 (1816).

Philampelus vitis, Walker, Lep. Het. viii. p. 176. no. 4 (1856).

Philampelus fasciatus, Grote, Notes Cub. Sph., Proc. Ent. Soc. Phil. vol. v. pp. 59, 84 (1865).

Mexico (Hartioeg) ; Haiti (Cuming & Tweedie) ; \ (Stevens). B.M.

3. PHIL.UIPELUS HOENBECKIANA.

Philampelus hornbeckiana, Harris, Cat. N.-Am. Sph., SUl. Journ. p. 299 (1839).

" St. Thomas, West Indies."

—

Harris.

Apparently allied to the preceding.

4. Philampelus strenuus.

Ch(Brocampa strenua, Menetries, Enum. Corp. Anim. Mus. Ac. Sci. Petrop., Ins. Lep. ii. p. 132, pi. 13.

fig. 3 (1857) ; Walker, Lep. Het., Suppl. i. p. 30 (1864).

Philampelus strenuus, Grote, Proc. Ent. Soc. Phil. vol. v. pp. 60, 157 (1865).

" Haiti."

—

Menetreis.

Allied to P. linnei.
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5. Philampelus typhon.

Sphinx typhon, Klug, Neue Schmett. Heft i. pi. 3. fig. 1 (1836).

Philampelus typhon, Walker, Lep. Het. viii. p. 177. no. 5 (1856).

Mexico {Boubleday). B.M.

Section Philampelus (Harris), Grote.

Philampelus, Grote, Bull. Buff. Soc. Nat. Sci. i. p. 21 (1873).

6. Philampelus achemon.

Sphinx achemon, Drury, 111. Nat. Hist. vol. ii. p. 51, pi. 29. fig. 1 (1773).

Philampelus achemon, Harris, Sill. Journ. vol. xxxvi. p. 300 (1839) ; Scudder, Harris Corresp. p. 283,

pi. 3. fig. 11 (1869).

Sphinx crantor, Cramer, Pap. Exot. ii. p. 11, pi. 104. fig. A (1779).

Pholus crantor, Hiibner, Verz. bek. Schmett. p. 134. no. 1435 (1816)

.

New York {Boubleday). B.M.

Transformations figured (Am. Ent. ii. pp. 22-24, 1870).

7. Philampelus posticatus.

Philampelus posticatus, Grote, Proc. Ent. Soc. Phil. vol. v. p. 62 (1865)

.

Pholus licaon, Hubner (nee Cramer), Samml. exot. Schmett. ii. pi. 160. figs. 3, 4 (1806)

.

Philampelus lycaon (part.), Grote, Proc. Ent. Soc. Phil. vol. v. p. 157. no. 54 (1865).

Philampelus satellitia (part.). Walker (nee Linnaeus), Lep. Het. viii. p. 175. no. 3 (1856).

Bolivia (Bridges). B.M.

The rose colour at anal angle of secondaries is more strongly pronounced in our ex-

ample than in Hiibner's figure.

8. Philampelus mieificatus.

Philampelus [Diipo) mirificatus, Grote, Bull. Buff. Soc. Nat. Sci. ii. p. 148 (1874)

.

Cuba {Wright).

" Allied to P. posticatus, P. linnei, and P. strenuus ; from all differing by the white

linear bands on the fore wings and their apical white line, and by the distinctly white-

banded abdomen and tegulse."

" While nearest to P. posticatus in the appearance of the hind wings, it is most dis-

similar in the markings of the primaries, which are more like those of P. linnei in the

evenness of the ground-colour."

9. Philampelus pandokus.

Daphnis pandorus, Hubner, Samml. exot. Schmett. ii. pi. 161. figs. 3, 4.

Philampelus pandorus, Walker, Lep. Het. viii. p. 174. no. 1 (1856)

.

Sphinx satellitia 6, Dniry (nee Linnjeus), lU. Nat. Hist. i. pi. xxix. fig. 2 (1770).

VOL. IX.—PART X. No. &.

—

November, 1876. 4 ^



676 ME. A. a. BUTLEE ON THE SPHINGID^

United States {Douhleday) ; North America {Hardwicke) ; Jamaica. B.M.

I believe that Mr. Walker was quite right in separating this species from P. satellitia

of Linnceus (see Drury, pi. 29. fig. 1) ; the male of that species does not differ in size

or colouring, but slightly in form and pattern, from the female. P. pandorus is, in fact,

allied to P. licaon, Cramer (nee Hiibner) more nearly than to P. satellitia ; it shows

also traces of affinity to P. achemon in the more angulated form of the line defining the

clouded discal area of primaries.

10. Philampelus kacus.

Sphinx eacus, Cramer, Pap. Exot. iii. p. 166, pi. 285. fig. E (1782).

Philampelus eacus, Walker, Lep. Het. viii. p. 179. no. 9 (1856).

Surinam.

This appears to me to be a variety of P. pandorus.

11. Philampelus cissi.

Philampihis cissi (sic), Schaufuss, Nunquam Otiosus, i. p. 19 (1870).

Venezuela.

Probably the male of P. satellitia, but so imperfectly described that it is impossible

to identify it with certainty.

12. Philampelus ltcaon.

Sphinx licaon, Cramer, Pap. Exot. i. p. 86, pi. 55. fig. A (1779).

Philampelus lycaon, Grote, Proc. Ent. Soc. Phil. vol. v. pp. 60, 84, 157 (1865).

Philampelus satellitia{ part.). Walker, Lep. Het. viii. p. 175. no. 3 (1856).

Mexico (Salle). B.M.

This species is of a redder tint than P. satellitia ; the primaries exhibit more markedly

than in any of the other species the apparent division into a basi-internal light and an

apical dark area ; the hind wings have no rosy flush (as in Hiibner's species) at anal

angle of secondaries ; but they have on the underside an indistinct rusty reddish apical

spot on secondaries. The insect is, as Cramer says, " en dessous de couleur minium et

vers les pointes des ailes inferieures de couleur rousse." Mr. Grote appears to have mis-

understood this description,

13. Philampelus satellitia.

Sphinx satellitia, Linnseus, Mantissa, i. p. 539 ; Drury, 111. Nat. Hist. i. pi. 29. fig. 1 (1770)

.

Philampelus satellitia, Harris, Sill. Journ. vol. xxxvi. p. 299 (] 839)

.

<} 2 . Honduras [Dyson) ; Jamaica. B.M.

Transformations figured, Am. Ent. ii. pp. 22-24 (1870).
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14. Philampelus anchemolus.

Sphinx anchemolus, Cramer, Pap. Exot. iii. p. 50, pi. 224. fig. C (1782).

Philampelus anchemolus, Walker, Lap. Het. viii. p. 178. no. 8 (1856).

Philampelus satellitia (part.), Walker, I, c. p. 175. no. 3 (1856)

.

Rio Janeiro (Stevens) ; west coast of South America [Kellett & Wood). B.M.

A larger and more hea-\dly-coloured species than the preceding, the sides of the body

much redder ; with other less evident differences.

15. Philampelus helops.

Philampelus AeZops, Walker, Lep. Het. viii. p. 180.no. 12 (1856).

Philampelus orientalis, Felder, Keise der Nov., Lep. iv. tab. 77. fig. 1 (1874).

" Port Natal (Krauss)."— Wallicr. Type, B.M.

I have examined a specimen of this species taken by Mr. W. L. Distant in Penang.

It differs in no respect from the type ; and therefore I have little doubt that our locality

is wrong. Mr. Moore has a pale example taken by Mr. Grote in North India.

Section Akgeus, Hiibner (C'hlorina, Guenee).

Argeus, Hiibner, Verz. bek. Schmett. p. 134. no. 3 (1816).

16. Philampelus meg^ra.

Sphinx megara, Linnaeus, Mus. Lud. Ulr. p. 358 (1764) ; Clerck's Icones, pi. 47. fig. 2.

Philampelus megara. Walker, Lep. Het. viii. p. 179. no. 11 (1856).

Port Natal {Stevens & Gooch) ; Ashanti. B.M.

It is evident from M. Guenee's note on " Chcerocampa megcera," and his description

of a new genus to receive it, that he had neglected to examine Mr. Walker's Catalogue,

and consequently was not aware that recent naturalists had moved Sjjhinx meywra to

Philampelus.

The example of P. megcera received from Mr. Gooch has the abdomen red.

17. Philampelus phoebas.

? . Sphinx phorhas, Cramer, Pap. Exot. i. p. 86, pi. 55. fig. B (1779).

Philampelus phorbas, Walker, Lep. Het. viii. p. 179. no. 10 (1856).

6 . Sphinx pandion, Cramer, Pap. Exot. iv. p. 65, pi. 321. fig. A (1782)

.

Argeus pandion, Hiibner, Verz. bek. Schmett. p. 134. no. 1443 (1816).

" Surinam."

—

Cramer.

Closely allied to P. megmra.

18. Philampelus lacoedaieei.

Deilephila lacordairei, Boisduval, Faune Ent. de Madag. p. 73. no. 5, pi. 11. fig- 1 (1853)

.

Chlorina Megtera, Guenee (nee Linn.), Notes sur Tile de la Reunion, Lep. p. 22. no. 21 (1862).

Madagascar and Bourbon.

4h2
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I have seen an example of this species formerly in Mr. Herbert Sharpe's collection ; it

is allied to the two preceding species.

19. PhILAMPELUS LABBUSCiE.

Sphinx labruscee, Linnaeus, Mus. Lud. Ulr. p. 352 (1764) ; Clerck's Icones, pi. 47. fig. 3.

Eumorpha elegans labrusca, Hiibner, Samml. exot. Schmett. i. pi. 167. figs. 1, 2 (1806).

Argeus labruscee, Hubner, Verz. bek. Schmett. p. 134. no. 1442 (1816).

Mexico, Jamaica ( (r05se) ; Hai^^i. {Tweedie) ; Venezuela fi3_ysow) ; Columbia. B.M.

Genus 18. Pachylia, Walker.

Pachylia, Walker, Lep. Het. viii. p. 189. gen. 24 (1856)

.

1. Pachylia ficus.

Sphinx fiais, Linnseus, Mus. Lud. Ulr. p. 352 (1764) ; Clerck's Icones, pi. 49. fig. 2.

Pholus ficus, Hubner, Verz. bek. Schmett. p. 134 (1816)

.

Pachylia ficus (part.). Walker, Lep. Het. viii. p. 189. no. 1 (1856).

Choerocampa crameri, Men^tries, Enum. Corp. Anim. Mus. Imp. Acad. Sci. Petrop. ii. p. 133 (1857).

Var. Pachylia venezuelensis, Schaufuss, Nunquam Otiosus, i. p. 16 (1870).

Mexico [Hartweg) ; Haiti (Tweedie). B.M.

2. Pachylia undatifascia, n. sp.

Nearly allied to P. ficus, but more ochraceous in tint ; all the transverse lines much

less defined (scarcely perceptible in the male) ; secondaries with the central black bar

distinctly waved, not denticulate ; discal line indistinct ; body with the transverse darker

bars much less distinct ; wings below much more ochreous, the transverse lines obsolete.

Expanse of wings— 'S 4 inches 4 lines, 2 5 inches 2 lines.

d, Haiti {Tweedie) ; ? ,
" Brazil." Type, B.M.

Possibly an extreme variety of P. ficus ; but the two males look very distinct.

3. Pachylia? Molucca.

Eurypteryx molucca, Felder, Reise der Nov., Lep. iv. pi. Ixxvi. fig. 1 (1874).

?

. 4. Pachylia syces.

Enyo syces, Hubner, Verz. bek. Schmett. p. 132. no. 1424 (1816).

Sphinx ficus, Cramer, Pap. Exot. iv. p. 216, pi. 394. fig. D (1782).

Pachylia ficus (part.), Walker, Lep. Het. viii. p. 189. no. 1 (1856).

Charocampa ficus, Menetries, Enum. Corp. Anim. Mus. Imp. Acad. Sci. Petrop. ii. p. 133 (1857).

Pachylia inornata, Clemens, Journ. Acad. Nat. Sci. Phil. p. 159 (1859).
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<J , Brazil (Stevens) ; ? , Jamaica (Argent) ; <J , Haiti (Tweedie). B.M.

I have to thank Mr. Kirby for calling my attention to Hiibner's name for this

species.

5. Pachtlia eesumeks.

Pachylia resumens, Walker, Lep. Het. viii. p. 190. no. 2 (1856) ; Herrich-Schaffer, Samml. auss.

Schmett. ii. fig. 556 (1869)

.

Haiti (Tweedie) ; Honduras (Dyson) ; Eio Janeu-o (Stevens). Type; B.M.

6. Pachylia inconspicua.

Pachylia inconspicua, Walker, Lep. Het. viii. p. 190. no. 3 (1856).

Jamaica.

Subfamily III. AMBULICIN^.

Genus 1. Ambultx, Walker.

Ambulyx, Walker, Lep. Het. viii. p. 120. gen. 11 (1856).

1. Ambultx strigilis.

Sphinx strigilis, Linnseus, Mant. i. p. 538 (1771) ; Cramer, Pap. Exot. ii. pi. 106. fig. B (1779).

Sphinw strigiles (sic), Drury, 111. Nat. Hist. i. p. 62, pi. 28. fig. 4 (1770).

Pholus strigilis, Hlibner, Verz. bek. Schmett. p. 113. no. 1437 (1816).

Ambulyx strigilis, Walker, Lep. Het. viii. p. 121. no. 1 (1856).

Haiti (Tweedie) ; west coast of South America (Eellett & Wood) ; Brazil (Saunders)

;

Rio Janeiro (Stevens) ; Para (Bates).

Var. ruhripennis. Primaries much darker, the transverse lines and spots blacker, the

hatchings less distinct ; secondaries reddish castaneous, transverse lines obsolete
;
body

less yellowish ; wings below altogether darker and redder, transverse lines obsolete

;

whitish border of outer margin diffused mternally. 4 inches to 5 inches 1 line.

Haiti (Tweedie). Two specimens. B.M..

This may possibly be specifically distinct, but I think not.

2. Ambultx eurtcles.

Ambulyx eurycles, Herrich-S chaffer, Aussereurop. Schmett. pi. 22. fig. 102 (1850-58).

Surinam.

Scarcely distinct from A. strigilis, so far as I can remember. Unfortunately, not

having the above work by me, I have been obliged to depend upon notes made from it.

3. Ambultx substrigilis.

Sphinx (Ambulyx) substrigilis, Westwood, Cab. Orient. Ent. p. 61, pi. 30. fig. 2.
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Silhet {Stainsforth).

Allied to A. strigilis. Mr. Moore has specimens from Darjeeling.

Type, B.M.

4. Ambulyx maculipera.

Ambulyx maculifera, Walker, Lep. Het., Suppl. v. p. 1851 (1866).

Darjeeling (Eussell). • Type, B.M.

Allied to the preceding species. Mr. Moore's examples of this species are rather less

dusky than the type.

5. Ambulyx litueata. (PI. XCI. figs. 2, 3.)

Ambulyx liturata, Butler, P. Z. S. 1875, p. 250.

?

6. Ambulyx ehodoptera. (PI. XCIII. fig. 8.)

Ambulyx rhodoptera, Butler, P. Z. S. 1875, p. 251.

Darjeeling.

cJ 2 Type, coll. F. Moore.

Type, coll. F. Moore.

7. Ambulyx subocellata.

Ambulyx subocellata, Felder, Eeise der Nov., Lep. iv. tab. Ixxvi. fig. 3 (Nov. 1874).

Allied to the preceding species, and still more closely to A. moorei.

8. Ambulyx seeiceipennis.

Ambulyx sericeipennis, Butler, P. Z. S. 1875, p. 251.

Massuri, N.W. Himalayas (Hutton).

9. Ambulyx lahora. (PI. XCIII. fig. 9.)

Ambulyx lahora, Butler, P. Z. S. 1875, p. 251.

N.W. Himalayas.

10. Ambulyx tuebata. (PI. XCIII. fig. 7.)

Ambulyx turbata, Butler, P. Z. S. 1875, p. 252.

Darjeeling.

Var. Canara, South India.

11. Ambulyx mooeei, n. sp.

Ambulyx moorei, Butler, P. Z. S. 1875, p. 10.

Java {Horsfield).

Type, coll. F. Moore.

Type, coll. F. Moore.

Type, coll. F. Moore.

CoU. F. Moore.

Type, B.M.
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12. AUBVhYXl CONSTEIGILIS.

Ambulyx constrigilis, Walker, Characters of Lepidoptera Heterocera from Congo, p. 4. iio. 2 (1869)

.

Congo.

Judging from the description alone, I rather doubt this being a true Ambulyx.

13. Ambulyx canescens.

Basiana ? canescens, Walker, Lep. Het., Suppl. i. p. 38 (1864)

.

Cambodia.

Unquestionably an Ambulyx, apparently allied to A. liturata, but without the dark

spots at base of primaries.

14. Ambulyx tigrina.

Ambulyx tigrina, Felder, Raise der Nov., Lep. iv. tab. Ixxvii. fig. 4 (Nov. 1874)

.

?

Allied to A. gannascus, but with the hind wings golden yeUow. It comes in well

between the A. strigilis and A. gannascus groups.

15. Ambulyx gannascus.

Sphinx gannascus, Stoll, Pap. Exot. p. 157. no. 3, pi. 35. figs. 3, 36 (1791).

Ambulyx gannascus, Burmeister, Sph. Bras., Abhandl. naturf. Gesellsch. Halle, p. 72 (1855).

Amblypterus ganascus (sic), Hiibner, Verz. bek. Schmett. p. 133. no. 1429 (1816).

Ambulyx gnnascus (sic). Walker, Lep. Het. viii. p. 121. no. 2 (1856).

Jamaica (Gosse). B.M.

16. Ambulyx kostkalis.

Ambulyx rostralis, Boisduval, Lep. Guat. p. 68 (1873) ; Pelder, Reise der Nov., Lep. iv. tab. Ixxvii.

fig. 6 (Nov. 1874).

Amazons (Sates); Brazil (Stevens), B.M.

According to Boisduval, from Nicaragua and New Granada.

17. Ambulyx maeginata.

Ambulyx marginata, Butler, P. Z. S. 1875, p. 10.

Eio Janeiro (Stevens). Type, B.M.

18. Ambulyx eueysthenes.

Ambulyx eurysthenes, Felder, Beise der Nov., Lep. iv. tab. Ixxvii. fig. 5 (Nov. 1874)

.

AUied to the preceding species.
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19. AmbulyxI hyposticta.

Amhulyx hyposticta, Felder, Reise der Nov.^ Lep. iv. tab. Ixxvii. figs. 3, 3 (Nov. 1874).

?

Not nearly allied to any known species.

20. Ambulyx'? schauffelbeegeri.

Ambulyx schavffelbergeri, Bremer & Grey, Beitr. Schmett. Faun, nordl. Chinas, p. 53.

Ambulyx siihstrigilis, var. ?, Walker, Lep. Het. viii. p. 133. no. 5 (1856).

North China.

21. Ambulyx kubricosa.

Ambulyx rubricosa, Walker, Lep. Het. viii. p. 133. no. 4 (1856).

Banana superba, Moore, P. Z. S. 1865, p. 793.

Darjeeling (Groi^e); Calcutta. Coll. F. Moore.

Mr. Walker's description of this marvellously beautiful insect is very poor ; I should

never have recognized it. Fortunately Mr. Moore has been enabled to compare the

types of A. rubricosa and B. superha, and finds them to be synonymous.

22. Ambulyx sexoculata.

Ambulyx sexoculata, GrotCj Ann. Lye. Nat. Hist. New York, viii. p. 204 (1867)

.

Brazil (Grote).

We have an Ambulyx from Guatemala, placed by Mr. Walker with A. gannascus, which

so nearly agrees with the description of the above, that I cannot help thinking it a

variety of it. The only difference seems to be that the ocellate spots on the middle

band of secondaries are so exceedingly undefined that, even with a lens, it is difficult to

make them out,

23. Ambulyx '?1 heuglini.

Smerinthus heuglini, Felder, Reise der Nov., Lep. iv. tab. lxx\dii. fig. 3 (Nov. 1874).

Subfamily IV. SMEEINTHIN^.

Genus 1. Metamimas, n. g.

Caquosa, group 2, Walker, L. H. viii. p. 257 (1856).

1 . Metamimas austealasi^e.

Sphinx australasicB, Donovan, Ins. New Holl. pi. 33. fig. 1 (1805).

Acherontia australasice, Boisduval, Voy. de TAstrolabe, Ent. p. 181. no. 2 (1832-35).

Caquosa australasice, Walker, Lep. Het. viii. p. 257. no. 2 (1856).

Australia {Strange, Stevens, Wood). B.M.
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2. Metamimas amboinicus.

Smerinthus amboinicus, Felderj Sitz. Akad. Wiss. Wien, xliii. p.29. no. 63; Reise der Nov., Lep. iv.

tab. 78. fig. 1 (Nov. 1874).

Smerinthus amboiniens (sic), Walker, Lep. Het., Suppl. i. p. 41 (1864).

Amboina.

Genus 2. Mimas \ Hiibner.

Mimas, Hiibner, Verz. bek. Scbmett. p. 142. gen. 2 (1816)

.

1. Mimas quekcus.

Sphinx querc&s, Denis, Wien. Verzeicbn. p. 4, tab. 1 a. figs. 1 a, 1 J, tab. 1 b. fig. 1.

Polyptychus quercHs, Hubner, Verz. bek. Scbmett. p. 141. no. 1518 (1816).

Smerinthus querc&s, Godart, Hist. Nat. Lep. France, iii. p. 181, pi. 17. fig. 3.

Merinthus guerc&s, Meigen, Syst. Beschr. eur. Schmett. ii. p. 150. no. 4, pi. 78. fig. 5.

Europe [Becker). B.M.

2. Mimas tili^e.

Sphinx tilia, Linnseus, Syst. Nat. i. 2, p. 797. no. 3 (1766).

Mimas tilia, Hiibner, Verz. bek. Schmett. p. 142. no. 1522 (1816).

Smerinthus tilia, Godart, Hist. Nat. Lep. France, iii. p. 64, pi. 20. fig. 1.

Merinthus tilia, Meigen, Syst. Beschr. eur. Schmett. ii. p. 149. no. 2, pi. 78. fig. 2.

Europe (Becker) ; Sierra Leone (Morgan). B.M.

The antennae of the male of this species are rather less strongly pectinated than in

M. quercus.

3. Mimas decolok.

Smerinthus decolor. Walker, Lep. Het. viii. p. 255. no. 19 (1856) ; Schaufiiss, Nunquam Otiosus, i.

p. 14(1870-71).

Darjeeling (Grote). Coll. F. Moore.

Mr. Walker says that this species possesses the " structure of S. tiliw." The second-

aries, however, differ slightly; and the costa of primaries is not quite so much arched.

In the outline of the outer margin it agrees better with M. quercus.

Genus 3. Polyptychus, Hiibner (restricted).

Polyptychus, Hiibner, Verz. bek. Schmett. p. 141. gen. 3 (1816).

1. Polyptychus dentatus. (Plate XCI. fig. 10.)

Sphinx dentata, Cramer, Pap. Exot. ii. p. 42, pi. 125. fig. G (1779).

' Easily distinguished from Laothoe by the form of the wings, the outer margin of secondaries deeply exca-

vated below the apex, and the secondaries narrow and not denticulated. The type is M. tilice.

VOL. IX.—PAKT X. No. 10.
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Polyptychus dentatus, Hiibner, Verz. bek. Schmett. p. 141. no. 151 i (1816).

Smerinthus dentatus, Walker, Lep. Het. viii. p. 253. no. 14 (1856)

.

? , Bengal and Daijeeling, coll. Moore; ^ ? , North India [Hearsay, Stevens). B.M.

The larva is bluish green at the sides, with oblique purple stripes, with a broad dorsal

longitudinal golden-green band bordered by subtriangular purple spots, one above each

oblique stripe.

2. Polyptychus timesius.

Sphinx timesius, StoU, Suppl. Cramer, p. 172, pi. 40. fig. 1 (1791).

Smerinthus &ree««?<s, Walker, Lep. Het. viii. p. 252. no. 15 (1856).

" Tranquebar " (StoU) ; g , Nepal (Saunders) ; ? , Silhet (Stainsforth) B.M. ; ? , Mas-

suri (Hutton), coll. F. Moore.

Nearly allied to the preceding species. I feel pretty sure about the identification
;

but StoU's figure is not very good.

3. Polyptychus NUMos.a;.

Smerinthus numosce, WaUengren, Wien. ent. Monatschr. iv, p. 42. no. 40 (1860).

Smerinthus mimosa, WaUengren, Kongl. Vetensk.-Aiad. Handl. 1863, p. 20. uo. 1.

CaflFraria.

4. Polyptychus GEAYii.

Smerinthus grayii, Walker, Lep. Het. viii. p. 249. no. 11 (1856).

Port Natal (Gueinzius). Type, B.M.
Apparently nearly allied to the preceding species.

5. Polyptychus andosus.

Panacra andosa, Walker, Lep. Het. viii. p. 159. no. 7 (1856)

.

Sierra Leone {Morgan). Type, B.M.

6. Polyptychus ? basalis.

Smerinthus basalis, Walker, Lep. Het. Suppl. p. 1158 (1866).

Zambesi river.

7. Polyptychus? subjectus.

Smerinthus subjectus, Walker, Characters of Heterocerous Lepidoptera from Congo, p. 4. no. 1 (1 869)

.

Congo.
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Genus 4. Lophostethus, Butler.

Euclea, Boisduval, Sp. Gen. Lep. i. p. 14 (1875). Name preoccupied.

Form of wings as in Triptogon ; metathorax and base of abdomen tufted with erect

scales ; collar wide
; palpi small, with veiy short pointed terminal joint ; tibise of front

pair of legs terminating externally in a formidable hooked claw, of second pair in two

claws, external and internal, of third pair in three unequal internal spines ; basal half

of wings below densely clothed with long hair-scales.

Type E. demolinii.

I know of no other moth armed with such powerful weapons as this genus. It is

impossible to guess their use, unless they are intended for scratching.

Lophostethus demolinii.

Sphinx demolinii, Angas, Kaffirs Illustrated, pi. xxx. fig. 11 (1849).

Smerinthm dumolinii (sic), "Walker, Lep. Het. viii. p. 250. no. 12 (1856) ; Pelder, Reise der Not.,

Lep. iv. tab. 83. fig. 2 (Nov. 1874).

(J ? , Port Natal (Gueinzius). Type, B.M.

Mr.Walker quotes Guerin's ' Iconographie ' for this species, but gives no reference to

page or plate. I have referred to the book, but cannot find it ; and Angas states his

belief that it is a new species, which renders it most probable that he was the first to

publish it.

Genus 5. Sphingon^piopsis, Wallengren.

Sphingonapiopsis, Wallengren, Ofvers. Kongl. Vetensk.-Akad. Forhandl. 1858, p. 138.

SPHINGONiEPIOPSIS GRACILIPES.

Sphingonapiopsis gracilipes,'WaWea^e^,yNiea. ent. Men. iv. p. 42. no. 39 (1860); Kongl. Svenska

Vetensk.-Akad. Hand!, v. p. 19. no. 1 (1866).

Interior of East Cafi'raria (Wahlberg).

I have not seen any examples of this curious little Smerinthine Sphingid.

Genus 6. Langu ', Moore.

Langia, Moore, P. Z. S. 1872, p. 567.

1. Langia zenzeeoides.

Langia zenzeroides, Moore, P. Z. S. 1872, p. 567.

' This genus is nearly allied to Triptogon

4i2
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2. Lakgia khasiana.

Langia khasiana, Moore, P. Z. S. 1872, p. 568.

Khasia hills
(
GodwirtrAusten). Type, coll. F. Moore.

This is a magnificent species. Unfortunately the type is much ruined by mites.

Genus 7. Teiptogon, Bremer.

Triptogon, Bremer, BuU. de TAcad. Imp. St. Petersb. iii. (1861) ; Butler, P. Z. S. 1875, p. 253.

1. Tkiptogon ceistata.

Triptogon cristate, Butler, P. Z. S. 1875, p. 253. no. 39.

Vicinity of Darjeeling. Type, coll. W. B. Farr.

2. Triptogon gigas.

Triptogon gigas, Butler, P. Z. S. 1875, p. 253. no. 38.

Silhet (Stainsforth). Type, B.M.

3. Teiptogon albicans. (Plate XCIII. fig. 6.)

Triptogon albicans, Butler, P. Z. S. 1875, p. 254. no. 40.

Massuri (Hutton). Type, coll. F. Moore.

4. Triptogon speechius.

Smerinthus sperchius, Menetries, Enum. Corp. Auim. Mus. Imp. Acad. Sci. Petrop. ii. p. 137.

no. 1565, pi. xiii. fig. 5 (1857).

Smerinthus dryas, Boisduval (nee dyras [sic]. Walker), in De I'Orza's Lep. Jap. p. 37 (1869).

Japan (Gaschkevitsch).

5. Triptogon dissimilis.

Triptogon dissimilis, Bremer, Bull, de I'Acad. Imp. St. Petersb. iii. (1861).

Smerinthus dissimilis, Bremer, Lep. Ost-Sibir. p. 35, tab. iii. fig. 12 (1865).

Ussuri.

6. Teiptogon dteas.

Smerinthus dyras (part.), Walker, Lep. Het. viii. p. 350. no. 13 (1856).

rf, Canara {Ward), coll. F. Moore; ?, Ceylon {Wenham). Type, B.M.

Mr. Walker's description of this species is evidently taken from the two insects (male

and female) from Ceylon—the colour characters in part from the male [T. ceylanica,

mihi), the size from the female. The male in Mr. Moore's collection is very similar to

our female, excepting that it is smaller.
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M. Boisduval, in a note on his S. dnjas, states that this is the correct spelling of the

name {S. di/ras being a misprint) ; all I can say is that one of our examples of T. silhet-

ensis has attached to it a label bearing the name " Sm. dyras " (sic), very legibly inscribed

in Dr. Boisduval's handwriting.

All the forms of the T. dyras group are at once distinguished from the Smerinthua

sperchius of Menetries, by the shortness of their wings, the much less prominently un-

dulated outer margin of primaries, and the entii-ely different disposition of the trans-

verse lines.

7. Teiptogon sinensis.

Triptogon sinensis, Butler, P. Z. S. 1875, p. 254. no. 41.

Hong Kong {Harrington).

8. Teiptogon javanica.

Triptogon javanica, Butler, P. Z. S. 1875, p. 254. no. 42.

Java [Ilorsfield).

Type, B.M.

<?$, B.M.;'?, coll. F. Moore.

9. Triptogon cetlanica.

Triptogon ceylanica, Butler, P. Z. S. 1875, p. 255. no. 43.

Smerinthus dyras d , Walker, Lep. Het. viii. p. 250. no. 13 (1856).

Ceylon (Templeton).

10. Triptogon silhetensis.

Triptogon silhetensis, Butler, P. Z. S. 1875, p. 255. no. 44.

S ? , Silhet, coll. F. Moore ; ? (Stainsforth).

Type, B.M.

B.M.

11. Triptogon oeiens. (Plate XCIII. fig. 3.)

Triptogon oriens, Butler, P. Z. S. 1875j p. 355. no. 45.

N.E. India. Type, coll. F. Moore.

12. Triptogon massurensis. (Plate XCIII. fig. 5.)

Triptogon massurensis, Butler, P. Z. S. 1875, p. 256. no. 46.

Massuri (Button). Type, coll. F. Moore.

13. Triptogon fuscescens. (Plate XCIII. fig. 2.)

Triptogon fuscescens, Butler, P. Z. S. 1875, p. 256. no. 47.

Darjeeling. Type, coll. F. Moore.

This and the six preceding forms are local representatives of T. dyras.
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14. TrIPTOGON DEf'ORATA.

SmerintfiHS decoratus, Moore, P. Z. S. 1873, p. 568.

Sikkim {Lang).

15. Triptogon spectabilis. (Plate XCIII. fig. 1.)

Triptoffon spectabilis, Butler, P. Z. S. 1875, p. 256. no. 48.

Darjeeling. Type, coll. F. Moore.

16. Triptogon? populeti.

Smerinthus populeti, Bienert, Lap. Ergebn. p. 33 (1870).

Persia.

17. Triptogon ? pusillus.

Smerinthus pusillus, Felder, Reise der Nov., Lep. iv. tab. 83. fig. 1 fNov. 1874).

1 am not quite certain that this species belongs to the genus in which I have placed

it ; but it is more like it than any thing else.

18. Triptogon indica.

Smerinthus indicus, Walker, Lep. Het. viii. p. 254. no. 17 (1856).

North India (Stevens). Type, B.M.

This little species differs from the normal type of the genus in having the primaries

more rounded at apex. The specimen in our collection may, however, be stunted.

19. Triptogon complacens.

fj, Smerinthus complacens, Walker, Lep. Het. Suppl. i. p. 40 (1864).

? , Smerinthus dyras, var. /3, Walker, Lep. Het. viii. p. 251 (1856).

6 ?, Amoy (Stevens) ; 2, Shanghai (Fortune); Japan (Wltitely). Typ e, B.M.

A well-marked and beautiful species.

20. Triptogon roseipennis. (Plate XCI. fig. 6.)

Triptogon roseipennis, Butler, P. Z. S. 1875, p. 257. no. 49.

Hakodadi (miitely). Type, B.M.

Allied to T. gaschkevitschii.

Mr. Lewis bred this species from larvae found on the plum and cherry.

21. Triptogon gaschkevitschii.

Smerinthus gaschkevitschii, Bremer, Beitr. Sclimett. Faun, nordl. China's, p. 13. no. 58; Menetries,

Euum. Corp. Anim. Mus. Imp. Acad. Sci. Petrop. ii. p. 94. no. 1563, pi. xiii. fig. 4 (1857).

Pekin ; Mongolia. B.M.
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22. Triptogon maackii.

Smerinthm maackii, Bremer, Bull, del'Acad. Sci. St. Petersb. iii. (1861) ; Lep. Ost-Sibiriens, p. 34.

no. 153, tab. iii. fig. 11 (1864).

Ussuri.

2-3. Triptogon modesta.

Smerinthm modestus, Harris, Sill. Journ. vol. xxxvi. p. 293 (1839) ; ^, Strecker, Lep. Rhop. & Het.

part 7, p. 60, pi. vii. fig. 11 (1873).

Laotho'e modesta, Grote, Bull. Buff. Soc. Nat. Sci. i. p. 24 (1873).

Smerinthus princeps, Walker, Lep. Het. viii. p. 255. no. 21 (1856).

Canada, Lake Superior, New England, &c. [Strecker). $, B.M.

This is unquestionably the proper place for this species.

Genus 8. Laothoe, Fabricius.

Laothoe, lUiger's Mag. vi. p. 287 (1808).

1. Laothoe populi.

Sphinx populi, Linnaeus, Syst. Nat. i. 2, p. 797. no. 2 (1766).

Polyptychus popuU, Hiibner, Verz. bek. Schmett. p. 141. no. 1517 (1816).

Smerinthus populi, Godart, Hist. Nat. L^p. France, iii. p. 71, pi. 20. fig. 3.

Laothoe populi, Grote, Bull. Buff. Soc. Nat. Sci. i. p. 24 (1873).

England [Brit. Coll.] ; Europe {Becker). B.M.

I find, after a careful comparison of the Smerinthus modestus of Harris with L. populi

that they differ so much in structure from one another, that I cannot follow Mr. Grote

in placing them in the same genus. The form of the wings, the direction of the disco-

cellulars, and the length of the branches of the subcostal nervure, will at once distin-

guish them.

I have not thought it worth while to refer to the hybrid form between this genus

and Smerinthus, although Mr. Strecker gives it, m his work, a distinct heading, as if it

were a species.

2. Laothoe tremul^.

Sphinx tremulce, Treitschke, Scbmett. Eur. x. 1, p. 140 (1834)

.

Smerinthus tremulce, Dupouchel, Hist. Nat. Lep. France, Suppl. ii. p. 29, pi. 2. fig. 2.

Moscow.
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Genus 9. Cressonia, Grote and Robinson.

Cressonia, Gi-ote and Robinson, Proc. Ent. See. Phil. v. p. 186 (1865).

1. Cressonia juglandis.

Sphinx Jiifflandis, Smith and Abbot, Lep. Ins. Georg. vol. i. p. 57, pi. 29 (1797).

Aynorpha dentata juglandis, Hiibner, Samml. exot. Schmett. i. pi. 171. figs. 1-4 (1806-24).

Pohjptychus juglandis, Hiibner, Verz. bek. Schmett. p. 141. no. 1516 (1816).

Smeiinthus juglandis, Harris, SOI. Journ. vol. xxxvi. p. 293 (1839) ; Strecker, Lep. Rhop. & Het.

pt. 7, pi. vii. figs. 12, 13 (1873).

Cressonia juglandis, Grote and Robinson, Proc. Ent. Soc. Phil. vol. v. p. 161. no. 74 (1865).

Sphinx instibilis, Martyn, Psyche, pi. xx. fig. 49, and pi. 21. fig. 53 (1797).

6 ? North America, 6 West Canada {Bush) ; East Florida {Douhleday). B.M.

We have a pair of what seems to be a second species ; it is of a greyer tint and

half as large again, the transverse lines wider apart, and the primaries with central

band not darkened on the inner margin. I propose to call it C. rohinsonii, n. sp.

2. Cressonia robinsonii.

Cressonia robinsonii, Butler, supra.

New York. Type, B.M.

It is quite possible that the above may be a large form of C. juglandis ; but it differs

noticeably from our six examples of that species.

3. Cressonia fallens '.

S, Smerinthus pollens, Strecker, Lep. Rhop. & Het. pt. 7, p. 54, pi. vii. fig. 14 (1873).

Texas.

In Mr. Strecker's jocular strictures on the excellent subdivision of the Smerinthince

proposed by Mr. Grote, he exhibits a weakness in admitting that 8. juglandis and S.

•pollens might be placed in one genus, provided that uniformity of shape in the wings

were taken as the basis thereof I find that dissimilarity in the outline of the wings

is almost always accompanied by modification of the discocellular nervelets, which would

be sufficient in the eyes of any Lepidopterist to warrant generic separation.

Genus 10. Paonias, Hiibner (restricted)^.

Paonias, Hiibner, Verz. bek. Schmett. p. 142 (1816).

1. Paonias excsicatus.

Sphinx exccecatus. Smith and Abbot, Lep. Ins. Georg. i. p. 49, pi. 25 (1797).

' Mr. Grote is confident that this is only a variety of C. juglandis. It looks quite distinct.

'' At once distinguished from Calasymholus and Tripiogon by the form of the secondaries, which approach

Laoihoe in outline.
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Paonias excacatus, Hiibner, Verz. bek. Schmett. p. 142. no. 1521 (1816).

Smerinthus excacatus, Walker, Lep. Het. viii. p. 246. no. 8 (1856) ; Strecker, Lep. Rhop. & Het.

pt. 7, p. 54, pi. viii. figs. 1, 2 (1873).

Smerinthus excmcata (sic), Harris, SiU. Joum. vol. xxxvi. p. 230 (1839).

Paonias pavonina, Hiibner, Zutrage, figs. 835, 836 (1837).

Smerinthus pavoninus, Grote & Robinson, Proc. Ent. Soc. Phil. vol. v. p. 160. no. 70 (1865).

Paonias pavonimis, Grote, Bull. Buff. Soc. Nat. Sci. i. p. 23 (1873).

New York [Bouhleday) ; Canada (Barnston) ; Canada West (Bush). B.M.

2. Paonias mtops.

Sphinx myops, Smith & Abbot, Lep. Ins. Georg. vol. i. p. 51, pi. 26 (1797).

Paonias myops, Hiibner, Verz. bek. Schmett. p. 142. no. 1520 (1816).

Smerinthus myopSjUanis, Sill. Joum. vol. xxxvi. p. 291 (1839) ; Strecker, Lep. Rhop. & Het. pt. 7,

p. 55, pi. vii. fig. 9 (1873).

Sphinx ocellatus jamaicensis, Drury, 111. Nat. Hist. vol. ii. p. 43, pi. 25. figs. 2, 3 (1773).

Smerinthus jamaicensis, Westwood, Drury, /. c. (1837).

Smerinthus rosacearnm, Boisduval, Sp. Gen. Lep. pi. 15. fig. 4 (1836).

United States {Bouhleday). B.M.

I believe Druiy's locality to be incorrect ; his name is therefore not appropriate.

Although the primaries of this species agree with Calasymbolus in the absence of the

undulation of outer margin, it agrees so closely in all other structural respects with

P. exccecatus, that I am satisfied to leave it in the same genus with it. The form of

the secondaries in Paonias is markedly distinct from Calasymbolus, the apical part of

costa being abruptly convex, modifying the first branch of the subcostal nervure.

Genus 11. Calasymbolus, Grote.

Calasymbolus, Grote, Bull. Buff. Soc. Nat. Sci. p. 23 (1873).

Difl'ers from Smerinthus in the form of the primaries, and from Paonias in the form

of the secondaries.

1. Calasymbolus astylus.

Sphinx astylus, Drury, lU. Nat. Hist. ii. p. 45, pi. 26. fig. 2 (1773).

Smerinthus astylus, Westwood, Drury, /. e. (1837) ; (J, Strecker, Lep. Rhop. & Het. pt. 7, p. 56.

pi. 7. fig. 10 (1873).

Calasymbolus astylus, Grote, Bull. Buff. Soc. Nat. Sci. vol. i. p. 23 (1873).

Smerinthus io, Boisduval, Guerin's Icon. Regne Anim. Ins. pi. 84, fig. 2 (1829-44).

" Atlantic District! " {Grote and Robinson).

Strecker's figure of this species has the two opposite primaries rather different m
outline ; but, judging from Drury's figure, I have little doubt as to its genus.

VOL. IX.—PART X. No. 11.

—

November, 1876. 4 k.
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2. Calasymbolus geminatus.

Smerinthus geminatus, Say, Am.Ent. vol. i. p. 25, pi. 12 (1824) ; Strecker, Lep. Rhop. & Het. pt. 7,

p. 56, pi. vii. figs. 6, 7(1873).

United States {Boubleday) ; W. Canada {Bush). B.M.

3. Calasymbolus cerisii.

Smerinthus cerisii, Kirby, Faun. Bor.-Am. vol. iv. p. 302, pi. iv. fig. 4 (1837) ; Strecker, Lep. Rhop.

& Het. pt. 7, p. 59, pi. vii. fig. 3 (1873).

" Atlantic District! " (Grote and Robinson).

4. Calasymbolus c^cus.

Smerinthus ctecus, Menetries, Enum. Corp. Anim. Mus. Imp. Acad. Sci. Petrop. ii. p. 135. no. 1560,

pi. xiii. fig. 2 (1857).

Amur Land.

Nearly allied to C. geminatus.

5. Calasymbolus kindeemanni.

Smerinthus kindermanni, Lederer, Verhandl. zool.-botan. Vereins, Wien, Band ii. pt. 2, p. 92 (1853)

.

Pontus.

Genus 12. Smerinthus, Latreille.

Smerinthus, Hist. Nat. Ins. iii. p. 431 (1802).

1. Smerinthus ocellatus.

Sphinx ocellata, Linnseus, Syst. Nat. i. 2, p. 796. no. 1 (1766); Eoesel, Ins. Belust. i. tab. 1 (1746).

Merinthus ocellatus, Meigen, Syst. Beschr. etir. Schmett. ii. p. 148. no. 1, pi. 78. fig. 1.

Smerinthus ocellatus, Godart, Hist. Nat. Lep. France, i. p. 68, pi. 20. fig. 2.

Sphinx salicis, Hiibner, Eur. Schmett. Sph. i. pi. 15. fig. 73.

Paonias salicis, Hiibner, Verz. bek. Schmett. p. 142. no. 1519 (1816).

England [Brit, coll.] ; Europe {Becker). B.M.

2. Smerinthus ophthalmicus.

Smerinthus ophthalmicus, Boisduval, Ann. Ent. Soc. Beige, xii. p. 67. no. 72 (1868) ; Strecker, Lep.

Rhop. & Het. pt. 7, p. 58, pi. vii. figs. 4, 5 (1873).

California and Mexico. BJVT.

According to M. Boisduval, this species should be placed between *S'. ocellatus and iS'.

geminatus. We have both sexes of an insect which agrees with the descriptions and

figures of this species ; but, unfortunately, our specimens have no locality upon them

;

they are, however, set in the same way and have the same green label as many of our
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Californian Lepidoptera. A female example of a species from Vancouver's Island is

also in the collection ; although rather a larger insect, it approaches very close to 8.

ophthalmicus S , as figiired by Strecker, but has the primaries of a much brovraer tint,

as in S. ocellatus, and less excavated below external angle ; the central band forms a

large oblong patch on inner margin ; and the whitish submarginal streak is less distinct.

The secondaries are bright rose-colour, excepting a narrow buff outer border and a

diffused whitish patch at anal angle ; the ocellus is larger. I propose to call it *S. van-

couverieiisis.

3. Smekinthus planus. (Plate XCII. fig. 11.)

Smerinthus planus, Walker, Lep. Het. viii. p. 354. no. 18 (1856).

<?, North China (ft«mOT^); S, Shanghai. Type, B.M.

The larva is pale green, with white or yellow lateral stripes. It feeds on the

' Yanagi," or weeping willow. (Geo. Lewis, in litt.)

4. Smerinthus akgus.

Smerinthus argus, Menetries, Enum. Corp. Anim. Mus. Imp. Acad. Sci. Petrop. ii. p. 136. no. 1561,

tab. xiii. fig. 3 (1857).

Amur Land.

Probably a local form of the preceding, from which it chiefly differs in being much
paler.

5. Smekinthus tatarinovii. (Plate XC. fig. 16.)

Smerinthus tatarinovii, Motschulsky, Etudes Entom. p. 62 (1852) ; Menetries, Enum, Corp. Anim.

Mus. Imp. Acad. Sci. Petrop. ii. tab. xiii. fig. 1 (1857).

Japan {Fortune). B.M.

The larva of S. tatarinovii is figured among the unpublished drawings prepared for

Mr. Lewis in Japan. It is pale sea-green, tuberculated with white, with seven lateral

oblique crimson-edged white stripes ; the horn red-brown or sordid rose-colour
;
pro-

legs yellowish.

Genus 13. Pseudosmerinthus, n. gen.

At once distinguished from Basiana by its short and strongly falcated primaries, with

short outer margin, and with the inner margin strongly excavated below external angle

;

prothorax very short ; head small
;
palpi very short, not visible from above'; antennse

short, slender ; secondaries subpyriform ; upper discocellular longer than lower, oblique,

strongly concave.

4k 2
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1. PSEUDOSMEEINTHUS SUBMARGINALIS.

? , Basiana submarginalis, Walker, Lep. Het. Suppl. i. p. 37 (1864).

Sierra Leone (Foxcroft). Type, B.M.

2. PSEUDOSMERINTHUS SUFFUSUS.

Basiana suffusa. Walker, Characters of Heterocerous Lepidoptera from Congo, p. 5. no. 3 (1869).

Congo.

Genus 14. Daphnusa, Walker.

Daphnusa, Walker, Lep. Het. viii. p. 237. gen. 36 (1856).

1. Daphnusa ocellaris.

S , Daphnusa ocellaris, Walker, Lep. Het. viii. p. 238. no. 1 (1856).

Borneo (Horsburgh) ; Sarawak (Wallace). Type, B.M.

2. Daphnusa oebifeea.

2, Daphnusa orbifera, Walker, Journ. Linn. Soc. vi. p. 85. n. 16 (1862).

Sarawak (]^aZZace). Type, B.M.

I believe this to be the female of the preceding species.

3. Daphnusa colligata.

Daphnusa colligata, Walker, Lep. Het. viii. p. 238. no. 2 (1856).

North China {Stevens) ; Hong Kong {Bowring). Type, B.M.

Genus 15. Leucophlebia, Westwood.

Leucophlebia, Westwood, Cab. Orient. Ent. p. 46 (1848).

1. Leucophlebia lineata.

Leucophlebia lineata, Westwood, Cab. Orient. Ent. pi. 22. fig. 2 (1848)

.

d , Nepal {Hardwicke) ; S, Java {Horsfield). B.M.

The description of the body is scarcely defined enough, as there are nearly allied

species from other parts of India which chiefly differ from L. lineata in the colouring of

the head and thorax. The head and antennae above are cream-coloured ; the thorax

pinkish cream-coloured, with a broad increasing central ochreous-brown patch ; the

abdomen above dull ochreous, pink at the sides; head, antennae, and palpi below

ferruginous ;
pectus dull pale ochreous at the sides, rosy m the centre ; legs white
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above, brownish rose-colour below ; venter dull rose-colour. The larva is figured by

Moore, Cat. Lep. E.I. C. i. pi. viii. fig. 5 (1857).

2. Leucophlebia rosacea.

<J, Leucophlebia rosacea, Butler, P. Z. S. 1875, p. 15, pi. 2. fig. 4.

Coimbatoor
(
Walhouse). Type, B.M

.

Altogether darker than the preceding ; the vertex of the head dark brown. Mr.

Moore has this species from Kussowlee, N.W. Himalayas.

.3. Leucophlebia bicolor.

Leucophlebia bicolor, Butler, P. Z. S. 1875, p. 16, pi. 3. fig. 5.

Almorah {Boys); North India? {Argent). Type, B.M.

Allied to L. lineata and L. emittens. Mr. Moore has both sexes from Bombay.

4. Leucophlebia emittens.

Leucophlebia emittens, Walker, Lep. Het. Suppl. v. p. 1858 (1866).

India. Type, B.M.

Genus 16. Basiana, Walker.

Basiana, Walker, Lep. Het. viii. p. 236. geii. 35 (1856).

1. Basiana deucalion.

5, Basiana deucalion, Walker, Lep. Het. viii. p. 236. no. 1 (1856).

North India {Mauger). Type, B.M.

2. Basiana bilineata.

cJ , Basiana bilineata, Walker, Lep. Het. Suppl. v. p. 1857 (1866)

.

Darjeeling {Russell). Type, B.M.

I formerly believed this to be the male of the preceding species ; but Mr. Moore has

the female of B. bilineata in his collection from Shanghai. This doubtless gives the

species a tremendous range ; but I think there is no doubt of the specific identity of the

two sexes.

3. Basiana e.xusta. (Plate XCIII. fig. 4)

Basiana exusta, Butler, P. Z. S. 1875, p. 253. no. 37.

Kunawur {Lang). Type, coll. F. Moore.

The larva feeds on poplar. I have seen a second example in Mr. Sharpe's collection.
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4. Basiana phalabis.

2, Sphinx phalaris, Cramer, Pap. Exot. ii. p. 83, pi. 149. fig. A (1779).

Clanis phalaris, Hiibner, Verz. bek. Schmett. p. 138. no. 1481 (1816).

CtBquosa? phalaris, Walker, Lep. Het. viii. p. 258. no. 3 (1856).

S , Sphinx pagana, Fabricius, Sp. Ins. ii. p. 146. no. 29 (1781).

$, Basiana cervina (part.). Walker, Lep. Het. viii. p. 237. no. 2 (1856).

e ? , North India {Stevens). B.M.

Although Cramer's figure appears far too deeply coloured for this species, I have

very little doubt of the correctness of my determination. The type of S. pagana of

Fabricius is in the Banksian Collection in the British Museum. The larva is clumsy,

green, vpith seven oblique lateral white stripes and a very short, aborted anal horn.

5. Basiana ceevina.

Basiana cervina, Walker, Lep. Het. viii. p. 237. no. 2 (1856)

.

s ? , North India {Stevens) ; Madras. Type, B.M.

6. Basiana semifervens.

Basiana semifervens. Walker, Lep. Het. Suppl. i. p. 38 (1864).

Ternate {Wallace).

7. Basiana pudoeina.

Smerinthus pudorinus, Walker, Lep. Het. viii. p. 253. no. 16 (1856).

J 2 , North India {Stevens). Type, B.M.

8. Basiana postica.

Basiana postica, Walker, Lep. Het. viii. p. 237. no. 3 (1856).

Port Natal {Gueinzius &c.). Type, B.M.

9. Basiana abtssinica.

Smerinthus abyssinica, Lucas, Ann. Soc. Ent. France, 3' ser. v, p. 606, pi. 13. fig. 2 (1857).

Zonilia abyssinica. Walker, Lep. Het. Suppl. i. p. 34 (1864).

Abyssinia.

Closely allied to the preceding species.
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Genus 17. C^quosa, Walker.

Crpquosa, Walker, Lep. Het. viii. p. 256. gen. 38 (1856).

Cjsquosa triangularis.

Sphinx triangularis, Donovan, Ins. New Holl. pi. 33. fig. 2 (1805).

Acherontia triangularis, Boisduval, Voy. de I'Astrolabe, Ent. p. 181. no. 1 (1832-35).

Sphynx castaneus, Perry, Arcana or Mus. Nat, Hist. i. (1811).

Caquosa triangularis, Walker, Lep. Het. viii. p. 257. no. 1 (1856).

Moreton Bay (G^55ons}; Australia (5M/i^er). B.M.

Subfamily V. ACHEEONTIIN^.

Genus Acherontia, Hiibner.

Acherontia, Hiibner, Verz. bek. Sclimett. p. 139 (1816).

1. Acherontia styx.

Acherontia styx, Westwood, Cab. Orient. Ent. p. 88, pi. 42. fig. 3 (1847)

.

Acherontia atropos (part.). Walker, Lep. Het. viii. p. 234 (1856).

North India [James) ; Turkey in Asia [Loftus). B.M.

The larva is very pale green, or bright golden yellow, irrorated with black dots, with

lilac-bordered oblique white streaks; it has also a dark brown form. It feeds on

Paulownia imperialis.

2. Acherontia medusa, n. sp. (Plate XCII. fig. 10.)

Acherontia medusa, De Cerisy, MS.

Acherontia styx (part.), Moore, Cat. Lep. E.I. Comp. i. p. 267 (1857).

Altogether darker than the preceding, and running to a larger size ; primaries above

without or with very indistinct longitudinal reddish streaks ; subapical paler area less

oblique, the intersecting transverse lines less strongly dentated ; secondaries with the

black bands, as a rule, closer together, better-defined, the inner one generally extending

to third subcostal branch ; body above darker, the scull-marking on thorax much darker,

and consequently rather less conspicuous; head blacker; abdomen with the dorsal blue

bar darker, the transverse bands blacker
;
primaries below with the outer border much

more dusky ; secondaries with the outer band more dusky. Expanse of wings 3 inches

5 lines to 4 inches 10 lines {A. styx measures 3 inches 2 lines to 4 inches 5 lines).
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Java {Horsfield) ; Hong Kong {Bon'rinr/) ; Shanghai, China, East India, Philippines

(Bowring). B.M.

I have received examples of this species from Mr. Lewis. The smaller form of it was

bred by him in .Japan ; and as he has had the transformations carefully drawn by a

native artist, I am now enabled to figure them, proving the entire distinctness of this

species from A. atropos. He believes that the larger examples may be referable to a

distinct species, the small Japanese examples being constant in size and in the absence

of the ventral black spots upon the abdomen. The larva feeds on Sesamum orientale.

3. ACHERONTIA ATEOPOS.

Sphinx atropos, Linnaeus, Mus. Lud. Ulr. p. 348. no. 8 (1764).

Acherontia atropos, Hiibner, Verz. bek. Schmett. p. 139. no. 1494 (1816)

.

England [Brit, coll.] ; Europe {Becker) ; Sierra Leone (Morgan) \ Mauritius {Beke) ;

South Africa (Smith). B.M.

This species may be at once distinguished from the two preceding (in its perfect state)

by the deeper orange tint of the secondaries and abdomen, and by the transverse blackish

belts on the underside of the abdomen. The larvae differ considerably.

4. Acherontia morta. (Plate XCII. fig. 9.)

Acherontia morta, Hiibner, Vcrz. bek. Schmett. p. 140. no. 1496 (1816).

Sphinx atrojms, var., Cramer, Pap. Exot. iii. p. 74, pi. 237. fig. A (1782).

Sphinx atropos. Gray, Cuvier's Animal Kingdom, pi. 137. fig. 4 (1832).

Acherontia satanas, Boisduval, Hist. TSIat. des Lep. pi. 16. fig. 1 (1836).

Acherontia lethe, Westwood, Cab. Orient. Eut. p. 87, pi. 42. fig. 2 (1848).

y Sphinx lachesis, Pabricius, Ent. Syst. Suppl. p. 434. nos. 26, 27 (1798).

Java (Horsfield) ; Hong Kong (Bowring) ; Ceylon (Templefon) ; Silhet (Sowerhy) ;

Assam (Warivick). B.M.

Mr. Walker adopted the most recent name for this species : Mr. Moore, however,

recorded it as yi. satanas, with a query as to Hiibner's species being the same; but as

Cramer's figure is clearly a representation of a Javese example of this species, we
cannot avoid adopting Hiibner's name for it.

Subfamily VI. SPHINGIN^.

Genus 1. T.^toglossum, n. gen.

Allied to Avceryx (restricted). Body more robust ; thorax much shorter ; prothorax

not extending so far in advance of the wings ; mesothorax not crested. Head shorter

;

palpi narrower, closely appressed to the front of head ; proboscis long ; anus of male
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not tufted ; primaries less pointed at apex ; discocellulars more transverse ; secondaries

broader and more rounded at apex.

1

Tatoglossum caric^.

Sphinx carica, Linnseus, Mus. Lud. Ulr. p. 350 (1764).

Erinnyis carica, Hiibner, Verz. bek. Schmett. p. 139. no. 1493 (1816).

Sphinx cacus, Cramer, Pap. Exot. iv. p. 73, pi. 46. fig. E (1782).

6 ? , Colombia 1 (Parzudaki). B.M.

Genus 2. Amphontx, Poey.

Amphonyx, Poey, Cent. Lep. Cuba (1832).

1. Amphonyx duponchel.

Amphonyx duponchel, Poey, Cent. Lep. Cuba (1832).

Macrosilia duponchel, Herrich-Scbaffer, Corr.-Blatt, 1865, p. 59.

Macrosilia antxus (part.),Walker, Lep. Het. viii. p. 200. no. 1 (1856).

i ?, Haiti {Tweedie); ?, Jamaica (Gosse). B.M.

2. Amphoni-x eivulakis. (Plate XCIV. fig. 6.)

Amphonyx rivularis, Butler, P. Z. S. 1875, p. 11. no. 22.

2 6, 1; cf , Ega (Bates). Type, B.M.

3. Amphonyx ant^us.

(J, Sphinx antmis, Drury, 111. Nat. Hist. ii. p. 43, pi. 25. fig. 2 (1773).

Amphonyx antceus, Poey, Cent. Lep. Cuba, Dec. 1 (1832).

Macrosila antceus (part.), Walker, Lep. Het. viii. p. 200. no. 4 (1856).

Macrosila aniheeus (sic), Herrich-Scbaffer, Corr.-BIatt, 1865, p. 59.

Sphinx iatroph(B, Fabricius, Syst. Ent. p. 538. no. 8 (1775).

Cocytius iatropha, Hubner, Verz. bek. Schmett. p. 140. no. 1497 (1816).

Ancistrognathus iatropha, WaUengren, Ofvers. Kongl. Vetensk.-Akad. Forhandl. 1858, p. 138.

2,'Rmti{Tweedie). B.M.

4. Amphonyx medoe.

? , Sphinx medur, Cramer, Pap. Exot. iv. p. 215, pi. 394. fig. A (1782).

<S S , Mexico {Ilartiveg). B.M.

This species is altogether darker in colouring than the preceding ; the body is of a

dark gunjjowder-grey tint, on -o'hich the orange spots stand out very vividly.

5. Amphonyx hydaspus.

$ , Sphinx hydaspits, Cramer, Pap. Exot. ii. p. 31, pi. 118. fig. A (1779).

Sphinx hydaspes, Grote, Proc. Ent. Soc. Phib v. p. 66 (1865).

Surinam.
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—

Novemler, 1876. 4 l



600 MR. A. G. BUTLEK ON THE SPHINGID.E.

This species is certainly distinct; Cramer's figures of A. medor and A. hydaspus are

evidently both taken from female examples ; the white spots are most distincti\'e.

6. Amphonyx cluentius.

Sphinx cluentius, Cramer, Pap. Exot. i. p. 124, pi. 78. fig. B (1779).

Phlegethontius cluentius, Hiibner, Verz. bek. Schmett. p. 140. no. 1500 (181G).

Amphonyx cluentius, Poey, Cent. Lep. Cuba, Dec. 1 (1832).

Macrosila cluentius. Walker, Lep. Het. viii. p. 200. no. .3 (1856).

'Bx&ztI {Saunders) ; Rio Janeiro (<S'^CTews} ; ^axii {Tweedie). B.M.

Genus 3. Anceryx, Walker (restricted) ^

Anceryx, Walker, Lep. Het. viii. p. 222. gen. 29 (1856).

1. Anceryx alope.

? , Sphinx alope, Dniry, lU. Nat. Hist. i. p. 58, pi. 27. fig. 1 (1770).

Jamaica.

Comparing this species with the various allied but distinct forms in the genus Bilo-

phonota, several of them sent by the same collector from Oaxaca, Mexico, I cannot

believe that Drury's figure can be so gross as to be a representation of the Sphinx alope

of Cramer ; not only is the banding and coloration of the primaries utterly different, but

the body is both described and represented as "clay-coloured;" I therefore adopt Swain-

son's name of Sphinx fasciata for Cramer's insect.

2. Anceryx fasciata.

cj. Sphinx fasciata, Swainson, Zool. 111. 2ncl ser. vol. iii. pi. 150 (1823).

? , Sphinx alope, Cramer (nee Drury), Pap. Exot. iv. p. 23, pi. 301. fig. G (1782)

.

Erinnyis alope, Hiibner, Verz. bek. Schmett. p. 139. no. 1492 (1816).

Dilophonota alope, Burmeister, Abbandl. naturf. Gesellsch. Halle, p. 70. no. 2 (1855).

Anceryx alope, Walker, Lep. Het. viii. p. 225. no. 6 (1856).

<1
'i

,

'Kaiii {Tweedie) ; Jamaica ( Gosse) ; South America (Ji?7»e). B.M.

' Allied to Amphonyx ; thorax with a broad and very prominent dorsal tuft, dilated in front and excavated

above ;
proboscis long, but shorter than in Amphonyx ; head and thorax projecting a long way in front of pri-

maries ; Beoondaries narrow, especially towards apex.
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Genus 4. Isognathus, Felder.

Isognathus, Feldev, Wien. eut. Mon. vi. p. 187 (1862).

'Section Erinntis, Hiibner (restricted)'.

1. Isognathus kimosus.

(J, Erinnyis rimosa, Grote, Proc. Ent. Soc. Phil. v. pp. 73 and 167, pi. 2. fig. 1 (1865).

Anceryx scyron (part.), Walker, Lep. Het. viii. p. 225. no. 5 (1856).

Sphinj: mnechus, Poey, in Grote's 'Notes on Cuban Sphingidae,' p. 75 (1865).

Haiti {Tweedie). B.M.

2. Isognathus laura, n. sp.

Nearly allied to the preceding, but rather smaller; the primaries more distinctly

marked, the black discal dash shorter ; the secondaries of a rather paler yellow colour,

with the marginal border one third narrower ; body darker ; wings below darker, trans-

verse bar more distinct. Expanse of wings 2 inches 4 lines.

Venezuela {Dyson). Type, B M.

3. Isognathus amazonicus, n. sp. (Plate XCIV. fig. 8.)

2, Anceryx scyron, Walker (nee Cramer), Lep. Het. viii. p. 225. no. 5 (1856).

Villa Nova {Bates). Type, B.M.

This is the species described by Walker ; it is the largest in the genus. The primaries

have a peculiar greyish tint, and the markings are strongly defined ; the outer border

of secondaries takes up a little more than one third of the wing ; the bands on the

abdomen are well defined, and scarcely interrupted in the centre.

4. Isognathus congratulans.

Erinnyis congratulans, Grote, Ann. Lye. Nat. Hist. New York, viii. p. 200 (1867).

Cuba {Gundlach and Poey).

5. Isognathus fumosa.

Isognathus fumosa, Butler, P. Z. S. 1875, p. 258. no. 50.

Brazil {Stevens). Type, B.M.

' Mr. Grote remarks, lye. Nat. Hist. New York, that E. rimosa and E. congratulans are a group " eliarac-

terized by the elevated square thoracic parts, which are but slightly advanced before the insertion of the pri-

maries." They remind one of the genus Diludia in pattern.

4l2
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6. ISOGJJATHUS LEACHII.

Sphinx leachii, Swainson, Zool. 111. 3nd ser. vol. iii. pi. 150 (1823).

Isognathus leachii, Pelder, Wien. ent. Mon. vi. p. 187 (1863).

?

The primaries and body of this species are like my /. furnosa^ but the secondaries

like /. laura.

7. Isognathus metascyron. (Plate XCIV. fig. 7.)

Isognathus metascyron, Butler, P. Z. S. 1875, p. 258, no. 51.

VUla Nova {Bates). Type, B.M.

8. Isognathus scyeon.

Sphinx scyron, Cramer, Pap. Exot. iv. p. 23, pi. 301. fig. E (1782).

Erinnyis scyron, Hiibner, Verz. bek. Schmett. p. 139. no. 1491 (1816).

Surinam.

Not in the collection of the British Museum ; the species most nearly allied to it was

placed with Anceryx alope, and four other distinct species represent Anceryx scyron, in

Mr. Walker's catalogue.

9. Isognathus swainsonii.

Isognathus swainsonii, Felder, Wien. ent. Mon. vi. p. 187 (1862).

Rio Negro.

Very nearly allied to /. scyron.

Genus 5. Cautethia, Grote.

Cautethia, Grote, Lye. Nat. Hist. New York, viii. p. 203 (1867)

.

1. Cautethia noctuipobmis.

(Enosanda noctuiformis, Walker, Lep. Het. viii. p. 233. no. 1 (1856).

Cautethia noctuiformis, Grote, Proc. Eut. Soc. Phil. v. p. 168. no. 116 (1865); Herrich-Schaffer,

Samml. auss. Schmett. ii. fig. 553 (1869)

.

Haiti {Tweedie). Type, B.M.

I think that (Enosandra of Newman is too close to (Enosanda for both names to be

retained.

2. Cautethia chinensis.

(Enosanda chinensis, Schaufuss, Nunquam Otiosus, i. p. 33 (1870).

" East India."

" Distinguished from (E. noctuiformis by its narrower body, altogether more grey-brown
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colour without white dusting, and the denser yellow on the secondaries." If this is all,

it is evidently a variety of that species with a wrong locality; and, judging by the state

of the localities in the Rhopalocera of Kaden's collection, I should say this was highly

probable.

Genus 6. Dilophonota, Burmeister.

Dilophonota, Burmeister, Abhandl. naturf. Gesellsch. Halle, p. 69. gen. 6 (1855).

1. DILOPHO^^OTA ELLO.

Sphinx ello, Liruiseus, Mus. Lud. Ulr. p. 351 (176i) ; Drury, 111. Nat. Hist. i. p. 58, pi. 27. fig. 3

(1770).

Erinmjis ello, Hubner, Verz. bek. Schmett. p. 139. no. 14.89 (1816).

Dilophonota ello, Burmeister, Abhandl. naturf. Gcsellscb. Halle, p. 70. no. 1 (1855).

Anceryx ello. Walker, Lep. Het. viii. p. 224. no. 4 (1856).

6 S , Mexico [Hartweg) ; S , west coast of South America [Kellett d- Wood) ; New

Granada, <S 2 , Haiti (Tweedie) ; St. Thomas (Rornbeck). B.M.

2. Dilophonota pipeeis.

Anceryx piperis, Scbaufuss, Nunquam Otiosus, i. p. 17 (1870).

Venezuela {Moritz).

Apparently nearly allied to A. ello, but with the blackish border of secondaries much

broader.

3. Dilophonota mekian^.

Erinnyis meriance, Grote, Proc. Ent. Soc. Phil. v. pp. 75 and 168, pi. 2. fig. 2 (1865).

"Tropical Insular and Continental Districts!" [Grote).

4. Dilophonota omphale^.

6 , Anceryx omphalea, Boisduval, Lep. Guat. p. 72 (1870).

5, Erinnyis cenotrus, Grote (nee Cramer), Proc. Ent. Soc. Phil. v. pi. ii. fig. 3 (1865).

6 S , Mexico {Hartiveg) ; S , Haiti (Tweedie). B.M.

I cannot agree with Mr. Grote in thinking Cramer's figure to be intended for this

species ; the distinctive apical and inner marginal pale areas of primaries are not marked

in that figure, whilst the transverse wavy lines are far more like the S. melancliulica of

Grote.

5. Dilophonota cenoteus.

Sphinx cenotrus, Cramer, Pap. Exot. vol. iv. p. 22, pi. 201. fig. C (1782).

Erinnyis cenotrus, Hubner, Verz. bek. Schmett. p. 139. no. 1490 (1816)

Dilophonota cenotrus, Burmeister, Abhandl. naturf. Gesellsch. Halle, p. 71. no. 3 (1855).

Anceryx cenotrus (part.), Walker, Lep. Het. viii. p. 227. no. 9 (1856).

cf , Erinnyis melancholica, Grote, Proc. Ent. Soc. Phil. vol. v. pp. 77 and 1G8, pi. 2. fig. 4 (1865).

$, Erinnyis cinerosa, Grote, Lye. Nat. Hist. New York, vol. viii. p. ,201 (1867).
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d2, Mexico (fff/rfwe;/) ;
rt 2 , Haiti {2\oecdle)\ 2, West coast of South America

{Kcllett & Wood); New Granada. B.M.

Mr. Grote, in his description of E. cinerom, states that he formerly regarded it as

tlu' female of 7?. mdancholica ; his opinion seems to have been changed by some remarks

of Mr. Gundlach, which, however, apply perfectly to good examples of E. cenotrm 6

{melancholica, Grote).

6. DiLOPHONOTA DOMIKCiONIS.

Dilophonota domingonis, Butler, P. Z. S. 1875, p. 258. no. 52.

Haiti (Tweedie). 1'ype, B.M.

7. Dilophonota obscura.

5, Sphinx obscura, Fahricius, Syst. Ent. p. 538 (1775).

cJ 2) Anceryx obscura, Walker, Lep. Het. viii. p. 226. no. 7 (1856).

Dilophonota obscura, Grote, Bull. Buff. Soc. Nat. Sci. i. p. 27 (1873).

Erinnyis stheno, Hiihner, Samml. exot. Sclimett. ii. Add. pi. 12. figs. 1-4 (1806-2 t).

cJ, Anceryx rhabus, Boisduval, Lep. Guat. p. 72 (1870).

? Sphinx perueus, Fabricius, Ent. Syst. iii. 1, p. 360. no. 15 (1793).

d ?, Mexico (Hartweg) ; Haiti (Tweedie). B.M.

Our examples from Haiti are paler than those from Mexico.

8. Dilophonota pallida.

5, Erinnyis pallida, Grote, Proe. Ent. Soc. Phil. v. pp. 78 and 168, pi. 1. fig. 6 (1865).

Cuba (Poe^).

This appears only to differ from D. gxittiiralis in being somewhat larger; I rather

doubt its being distinct, although Mr. Grote had both species before him.

9. Dilophonota gutturalis.

cJ , Anceryx gutturalis, Walker, Lep. Het. viii. p. 227. no. 8 (1856).

Erinnyis gutturalis, Grote, Proc. Ent. Soc. Phil. v. p. 79 (1865).

Haiti {Tweedie). Type, B.M.

10. Dilophonota lassauxii.

Anceryx lassauxii, Boisduval, Bull. Ent. Soc. France, 3"'^ ser. vii. p. clvii. no. 2 (1859).

Buenos Ayres.

" it has altogether the character of (Enothrus of Cramer and of Omphalece of Central

America, but is easily distinguished from all the SjMnr/idce of this genus by its black

inferior wings, since they are yellow or fulvous, witli a black border, in all the known
species."

—

Boisduval.
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Section Phrtxus', Hiibner (restricted).

11. DiLOPHONOTA CAICUS.

Sphinx caicus, Cramer, Pap. Exot. ii. p. 42, pi. 125. fig. F (1779).

Phryxm caicus, Hiibner, Verz. bek. Schmett. p. 137. no. 1469 (1816).

Anceryx caicus, Walker, Lep. Het. viii. p. 328. no. 10 (1856).

Erinnyis caicus, Grote, Proc. Bnt. Soc. Phil. v. p. 72 (1865).

c? , South America, Honduras (iff*//e;') ; cf 2 , Haiti (TweeeZee). 13. M.

Genus 7. Oryba, Walker.

Onjba, Walker, Lep. Het. viii. p. 197. gen. 36 (1856).

Ortba eobtjsta.

Oryba robusta, Walker, Lep. Het. viii. p. 197. no. 1 (1856).

Brazil.

Genus 8. Macrosila, Walker (part.. 7iec Grote).

Macrosila (part.), Walker (nee Grote), Lep. Het. viii. p. 198. gen. 27 (1856).

Differs from Biludia, Pseiidosphinx, and allies in its narrower wings, the (in the type)

more incurved external angle, more arched costa, and longer outer margin of primaries

and the somewhat longer head.

1. Macrosila incisa.

Macrosila incisa, Walker, Lep. Het. viii. p. 305. no. 11 (1856).

S, Rio Janeiro (Stevens). '-iyps. B.M.

The general coloration of the wings is that of Biludia ; but the primaries have an

oblique diffused brown bar across them from the costa to the outer margin ; the thorax

is grey, with a pitchy streak on each side ; the abdomen above dark grey, a black streak

on each side, and an ochreous spot on the four basal segments ; wings below light

chocolate-brown, whitish at base; body whitish testaceous.

2. Macrosila hannibal.

Sphinx hannibal, Cramer, Pap. Exot. iii. 1, p. 39, pi. 216. fig. A (1783).

Phlegethontius hannibal, Hiibner, Verz. bek. Schmett. p. 140. no. 1503 (1816).

Brazil (Stevens). B.M.

Cramer's figure gives an entirely false notion of the form of the wings, the primaries

being more elongated than in Sphinx kalmiw; they are not incurved above external

angle as in the type of the genus ; and the coloration is more like Sphinx lucetius of

Cramer.

' Characterized by its slightly smaller head, coarser antennse, and the entire margin to the mngs; the style

of coloration is also not quito the same.
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Genus 9. Pkotoparce, Burmeister.

Protoparce, Burmeister, AbhancU. naturf. Gesellsch. Halle, p. 63. gen. 3 (1855).

If If. rustica were to be considered the type of Macrosila, Walker, as suggested by

Mr. Grote, that genus would have to sink as a synonym of Protoparce, described the

year pre\dously ; this, however is unnecessaiy ; I have therefore rejected Mr. Grote's

emendation, and adopted as the type of Macrosila a species possessing a vague likeness

to the whole of the groups placed under that name by its author.

1. Pkotoparce kustica.

Sphinx rustica, Pabricius, Syst. Ent. p. 540 (1775).

Cocythis rustica, Hubner, Verz. bek. Sclimett, p. 140. no. 1498 (1816).

Protoparce rustica, Burmeister^ Abhandl. naturf. Gesellsch. Halle, p. 63 (1855).

Macrosila rustica, Walker, Lep. Het. viii. p. 199. no. 2 (1856).

Sphinx chionanthi, Smith & Abbot, Lep. Jus. Georg. i. p. 67, pi. 34 (1797).

Brazil {Children) ; Mexico {Hartweg) ; Haiti (Tweedie). B.M.

2. Pkotoparce fulvinotata.

Macrosila solani (part.), Walker, Lep. Het. viii. p. 206. no. 13 (1856).

rf, Port Natal (Ptoi^); 2 (Gueinzius); c?, Ashanti. Type, B.M.

Mr. Walker's ? , var. /3, is the typical female of his male ; the darker form may be

an extreme variety of the same species, but differs as follows :
—" Body above dark

brown, especially the thorax (the abdomen of the male paler), lateral yellow spots as

usual, but the white segmental streaks better-defined, antennae more distinctly white-

tipped ; body below whiter ; wings above darker, subapical patch whiter ; secondaries

below with the central bars nearer together." I will call this form P. mauritii.

3 Pkotopakce maukitii, sp. n. 1

Macrosila solani g var. /8 and 2, Walker, Lep. Het. viii. p. 207 (1856).

<i ? , Mauritius (Becker) ; ? , Port Natal {Gueinzius). B.M.

This may perhaps be a variation of the preceding ; it is altogether much darker, with

the subapical patch of primaries whiter.

4. PKOTOPiVKCE SOLANI.

'Sphinx solani, Boisduval, Paune eut. de Madag. p. 76, pi. xi. fig. 2 (1833) ; Herricli-Seliaffer, Samml.

neuer oder wenig bekannter aussereurop. Schmett. pi. 22. fig. 101 (1850-1858).

Madagascar [Stevens). Type, B.M.

This is distinct from the South-African species named Mctcrosila solani by Mr.

Walker. Irrespective of the different pattern and coloration of the wings, it may at once

be distinguished by the white (instead of fulvous) lateral spots on the abdomen.
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5. Pbotoparce moeganii.

Macrosila moi-ganii, Walker, Lep. Het. viii. p. 206. no. 12 (1856).

Sierra Leone (Morgan) ; Congo {Richardson). Type> B.M.

6. Peotopaece ochus.

Sphinx ochus, Klug, Neue Schm. Heft i. p. 4, pi. 3. fig. 2 (1836).

Macrosila ochus, Grote, Proc. Ent. Soc. Phil. v. p. 68 (1865).

Macrosila instita, Clemeus, Journ. Acad. Nat. Sci. Phil. p. 164 (1859).

"Mexico" {Klug); "Honduras" {Clemens).

7. Peotopaece diffissa.

Sphinx diffissa, Butler, P. Z. S. 1871, p. 83.

Buenos Ayres {Burmeister). Type, B.M.

8. Peotopaece eueylochus.

Sphinx em-ylochus, Philippi, Linn. Ent. xiv. p. 273. no. 13 a (1860).

'i Sphinx ccestri, Blanchard, Gay's Hist, de Chili, Lep. pi. 5. fig. 9 (1854).

Santiago.

The figure in Gay's ' Chili ' is very poor ; and the description is not precise.

9. Peotoparce celeus.

Phlegethontius celeus, Hiibuer, Samml. exot. Schmett. ii. pi. 164. figs. 3, 4 (1806-24).

Sphinx Carolina, Donovan (nee Linn.), Nat. Hist. Brit. Ins, ii. pi. 361 (1804).

Sphinx quinquemaculata, Stephens, lU. Brit. Ent., Hanst. vol. i. p. 119 (1828).

Maa'osila quinquemaculata, Clemens, Journ. Aead. Nat. Sci. Phil. p. 166 (1859).

United States {Doubleday). B.M.

All the stages of this species are described in Packard's ' Guide,' p. 273.

10. Peotopaece trojanus.

Sphinx trojanus, Schaufuss, Nunquam Otiosus, i. p. 15 (1870)

.

Venezuela.

11. Peotopaece caeolika.

Sphinx Carolina, Linnseus, Mus. Lud. Ulr. p. 346 (1764).

Manduca obscura Carolina, Hubner, Samml. exot. Schmett. i. pi. 170. figs. 3, 4 (1806-24).

Phlegethontius Carolina, Hubner, Verz. bek. Sehmett. p. 140. no. 1503 (1816).

Macrosila Carolina, Clemens, Journ. Acad. Nat. Sei. Phil. p. 165 (1859).

T)e\wivzxe{Douhleday); Mexico {Salle) ; Panama?, Haiti (Twfedz'e); Brazil, Pernam-

buco {Argent). B.M.

The larva of P. Carolina is described and figured in Packard's ' Guide,' p. 274, fig. 200.

I believe the form from Jamaica to be distinct ; it is larger, has most of the markings
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of primaries confused, the submarginal irregular whitish line much more distinct, the

subapical whitish patch more distinct, and the whitish ground-colour of secondaries

replaced by dull pale brown. I shall call it P.jamaicensis.

12. Protopakce jamaicensis, n, sp. •

Sphinx Carolina (part.), Walker, Lep. Het. viii. p. 216. no. 1 (1856).

d 2 , Jamaica. B.M.

13. Protopaece paphus.

Sphinx paphus, Cramer, Pap. Exot. iii. p. 39, pi. 216. fig. B (1782).

Phkgethontius paphus, Hiibiier, Verz. bek. Schmett. p. 140. uo. 1501 (1816).

Surinam.

Possibly a melanistic variety of P. Carolina ; but, from the deep colouring of the

primaries, it has a very distinct appearance.

14. Protopaece griseata.

Proioparce ffriseata, Butler, P. Z. S. 1875, p. 259. no. 53.

Venezuela {Dyson). '^YW-. B.M.

15. Pkotoparce contracta.

Prutoparce contracta, Butler, P. Z. S. 1875, p. 12. uo. 24.

Rio Janeiro (Stevens). -f^^ype, B.M.

Allied to P. lucetius.

16. Protoparce pellenia.

Chtsrocampa pellenia, Herrich-Schaffer, Samml. aussereurop. Schmett. pi. 22. fig. 103 (1850-1858).

Sphinx pellenia, Walker, Lep. Het. Suppl. i. p. 36 (1864).

South America.

17. Protoparce lucetius.

Sphinx lucetivs, Cramer, Pap. Exot. iv. p. 21, pi. 301. fig. B (1782).

Phlegethontius lucetius, Hubner, Verz. bek. Schmett. p. 140. no. 1501 (1816).

Brazil (Stevens & Pecker). B.M.

18. Protoparce cingulata.

Sphinx cingulata, Fabricius, Syst. Eut. p. 545 (1775).

Agrius cingulatus, Hubner, Samml. exot. Schmett. ii. pi. 165. figs. 1, 2 (1806-24).

Macrosila cingulata, Clemens, Joum. Acad. Nat. Sci. Phil. p. 164 (1859)

.

Sphinx convolvuli, Druiy (nee. Linn.), 111. Nat. Hist. i. pi. 25. fig. 4 (1770).

Sphinx uffinis, Goeze, Beytr. iii. 2, p. 215. uo. 4 (1780).

Sphinx drurtei, Donovan, Nat. Hist. Brit. Ins. p. 14, pi. 469 (1810).

Sphinx pungens, Eschscholtz, in Kotzebue's Reise, p. 218, pi. xi. fig. 28 (1821).

Jamaica, Mexico (Hartweij) ; Haiti (Ttveedie) ; New Granada. B.M.
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19. Peotoparce convolvuli.

Sphinx comolvuli, Liniifeus, Syst. Nat. i. ii. p. 789. no. 6 (1766) ; Roesel, -Ins. Belust. i. tab. vii.

figs. 1-5 (1746).

Agrius convohidi, Hiibner, Verz. bek. Schmett. p. 140. no. 1506 (1816).

England [British Coll.] ; Europe (Becker) ; South Africa (Smith) ; Port Natal (Gitein-

ziiis).

I cannot find any difference between African and European examples.

20. Protopaece distans.

Sphinx convohmli, var. distans, Butler, Lep. New Zealand, in Voy. ' Erebus ' and ' Terror,' i. p. .30.

no. 10, pi. ix. fig. 11 (1874).

Sphinx convolvuli (part.), Boisduval, Voy. de 1'Astrolabe, p. 187 (1832-35) ; Walker, T^ep. Het. viii.

p. 312.no. 1 (1856).

Sphinx roseafasciata, Scott (cit. Koch), Indo-Austral. Lep.-Faun. p. 54 (1873).

New Zealand (Sinclair, Bolton) ; Sydney (Lambert) ; Australia. '^ype, B.M.

This is altogether darker in both sexes, and has a more ashy hue than the European

species ; the early stages will probably be quite unlike.

21. Peotoparce orientalis, n. sp. (Plate XCI. figs. 16, 17.)

Sphinx convolvuli, Moore, Cat. Lep. E.I. Comp. i. p. 267. no. 616 (1857).

North India (James, Hearsay) ; Scinde ?
(
Warwick) ; North Bengal (Saunders) ;

Moulmein (Clerck); Ceylon (Temjileton) ; Hong-Kong (Botvrinff) ; Java (Horsjield)

;

Hakodadi ( f F/»YeZj/). B.M.

This species is wonderfully like some African examples of P. convolvuli, being altogether

paler than the European form ; it diff"ers from the African variety in always having the

centre of the middle band of secondaries quite pale, and paler rosy bands on the abdo-

men ; the larva diflers considerably, being more slenderly formed, and without the

double dorsal series of black spots. It feeds on the sweet potato.

22. Peotoparce psecdocontolvuli.

Sphinx pseudoconvolvuli, Schaufuss, Nunquam Otiosus, i. p. 15 (1870).

Natal.

" Like a small pale Sphinx convolvuli ; the underside uniform grey, only the margin

a little darker. Width 75 millimetres." The above is the only description given of

this insect.

23. Peotoparce ? TisiPHONE.

Sphinx tisiphone, Linnaeus, Mus. Lud. Ulr. p. 359. no. 19 (1764).

" Indies."

The description of this species is not sufficiently precise to enable me to determine it.

4 SI 2
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Genus 10. Pseudosphinx, Burmeister.

Pseudosphinx, Burmeister, Abhandl. naturf. Gesellsch. Halle, p. 63 (1855).

1

.

Pseudosphinx tetrio.

Sphin.i- tetrio, Linnaeus, Mantissa, i. p. 538 ; Fabricius, Syst, Ent. p. 540. no. 14 (1773).

Pseudosphinx tetrio, Burmeister, Sp. Braz. in Abhandl. naturf. Gesellsch. Halle, 1853, p. 65.

2, Sp/ibi.v hasdrubaJ, Cramer, Pap. Exot. iii. p. 90, pi. 246. fig. F (1782).

Hijloiciis hasdrubal, Hiibner, Verz. bek. Schmett. p. 139. no. 1488 (1816).

Maa-osila hasdrubal, Walker, Lep. Het. viii. p. 202. no. 6 (1856).

Sphinx asdrubal (sic), Poey, Cent. Lep. Cuba (1832).

fJ, Honduras [Miller); S, Haiti [Cuming, Tweedie); Brazil [Argent). B.M.

2. PSEUDOSPHrNX OBSCURA, n. sp.

Allied to P. tetrio. All the wings darker, the lines more prominent, primaries

clouded with blackish brown ; bands on abdomen better-defined. Expanse of wings

5 inches 4 lines to G inches 5 lines.

cJ, Honduras (J-/ ///?;•); $, New Granada, ^ ,'R\•^.z\\ [Argent, Stevens). B.M.

I was at first inclined to consider P. obscura a dark form of P. tetrio ; but Herr

Flohr, who knows P. tetrio in all its stages, informs me that he has seen no such variety,

and he is satisfied that it is distinct. The male is very unlike P. tetrio, owing to the

broad dark nebulous band (interrupted at end of cell by a greyish white patch) which

crosses the middle of the wing, and by the dark triangular apical area ; these characters,

however, are not so pronounced in the female. The Brazilian males are deepest in

colour, and more elegantly formed than our male from Honduras.

3. Pseudosphinx? luctifera.

Macrosila luctifera. Walker, Lep. Het. Suppl. i. p. 35 (1864).

New Guinea, Mysol, Ceram.

I have not seen the type of this species (formerly in Mr. Saunders's collection) ; there-

fore I am unable to be certain of its genus.

4. Pseudosphinx menephron.

Sphinx menephron, Cramer, Pap. Exot. iii. p. 164, pi. 283. fig. A (1782).

Macrosila menephron. Walker, Lep. Het. \-iii. p. 210. no. 18 (1856).

Amboina.

5. Pseudosphinx nyctiphanes.

Macrosila nyctiphanes, Walker, Lep. Het. viii. p. 209. no. 16 (1856)

.

Silhet [Vouhleday, Sowerby, Stainsforth, Bale). J-yp^'j B.M.
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6. PSBUDOSPHINX INEXACTA.

Macrosila inexacta, Walker, Lep. Het. viii. p. 308. no. 14 (1856).

North India {Hmves, Bouhledajj). Type, B.M.

Mr. Moore has the sexes collected in Masuri by Messrs. Grote and Hutton.

7. PSEUDOSPHINX CYKTOLOPHIA. (Plate XCI. figs. 11-13, XCII. fig. 6.)

Pseudosphinx cyrtolophia, Butler, P. Z. S. 1875, p. 259. no. 54.

Madras. Type, coll. F. Moore.

Genus 11. Daremma, Walker.

Daremma, Walker, Lep. Het. viii. p. 230. gen. 31 (1856).

Daremma undulosa.

Baremma undulosa, Walker, Lep. Het. viii. p. 231. no. 1 (1856).

Sphinx brontes, Boisduval (nee Dniry), Sp. Gen. Lep. pi. 15. fig. 6 (1832).

Macrosila brontes, Walker, Lep. Het. viii. p. 199. no. 1 (1856).

Ceratomia repentinus, Clemens, Joum. Acad. Nat. Sci. Phil. 1859, p. 180.

Sphinx repentinus, Grote, Proc. Ent. Soc. Phil. v. p. 39 (1865).

Daremma repentinus, Grote, I.e. p. 164. no. 88 (1865).

West Canada {Bush) ; United States [Douhleday & Jones). Type, B.M.

Mr. Walker's type is simply a rather small specimen ; it does not difi'er more from

the examples referred by Mr. Walker to Sphinx brontes than they do from each other,

the primaries being 5 millims. less in expanse than Boisduval's figure, and the pattern

almost identical.

Genus 12. Stztgia', Grote and Robinson.

Syzygia, Grote & Robinson, Proc. Ent. Soc. Phil. v. p. 189 (1865).

Stzygia apflicta.

Sphinx afflicta, Grote, Proc. Ent. Soc. Phil. v. p. 71 (1865).

Syzygia afflicta, Grote & Robinson, /. c. p. 164. no. 87, pi. 3. fig. 5 (1865).

Macrosila afflicta. Walker, Lep. Het. Suppl. v. p. 1855 (1866).

"Tropical Insular District!"

Sphinx pamphilius of Cramer, placed by Messrs. Grote and Robinson as a second

species of this genus (P. E. S. P. v. p. 1 89), is certainly a Biludia.

' Seems allied to Daremma ; in the descriptiou a comparison is drawn liotwoen it and DihuUa. Ifr. (jrote

has proposed (1866) to withdraw it as a genus ; but I rather doubt the advantage of this at«p.
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Genus 13. Dolba, Walker.

Dolba, Walker, Lcp. Het. viii. p. 229. gen. 30 (1856).

1. Dolba fo.

Zoniliafo, Walker, Lep. Het. viii. p. 195. no. 6 (1856).

North India {Mauger & Argent). Type, B.M.

2. Dolba htl^us.

Sphinx hyleeus, Dnuy, 111. Nat. Hist. ii. p. 45, pi. 26. fig. 3 (1773).

Hyloicus hy/aus, Hiibuer, Verz. bek. Schmett. p. 139. no. 1487 (1816).

Dolba hy/teus, Walker, Lep. Het. viii. p. 230. no. 1 (1856).

Sphiihvprini, Smith & Abbot, Lep. Ins. Georg. i. p. 69, pi. 35 (1797).

Philadelphia (Milne) ; United States [Bouhleday) ; Massachusetts (Sheppard). B.M.

The Mexican species is distinct.

.3. Dolba habtwegii.

Dolba hartwegii, Butler, P. Z. S. 1875, p. 259. no. 55.

Oaxaca (Hartweg). Type, B.M.

Genus 14. Edryglottis, Boisduval.

Euryglottis, Boisduval, Sp. Gen. Lep. p. 14 (1875).

Allied to Biludia ; primaries elongate subtriangulai-, inner margin slightly waved ;

discoccUulars very oblique, basal half and costal area below clothed with hair-like scales,

which obscure the venation ; secondaries ovate-triangular, outer margin undulated, dis-

cocellulars obscured by elongate scales, oblique, upper about three times as long as

lower, and slightly concave ; head and thorax above, and entire body below, clothed with

coarse erect brffetling scales ; antennae two fifths the length of primaries
; palpi large,

closely compressed, very haiiy.

Type £. aper.

Euryglottis aper.

Macrosila aper, Walker, Lep. Het. viii. p. 204. no. 10 (1856) ; Herrich-Schaffer, Samml. ausser-

europ. Schmett. pi. 83. fig. 477 (1850-1858).

Bogota (Stevens) ; var. 1 Columbia (Becker). Type, B.M.

A very handsome and elaborately ornamented moth.

Genus 15. Diludia, Grote and Eobinson.

Dihtdia, Grote & Robinson, Proc. Ent. Soc. Phil. v. p. 188 (1865).

1. Diludia brontes.

Sphhijc brontes, Drury, 111. Nat. Hist. ii. p. 53, pi. 29. fig. 4 (1773).
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Diludia brontes, Grote & Robinson, Proc. Ent. Soc. Phil. v. p. 164 (1865).

Macrosila collaris, "Walker, Lejj. Het. viii. p. 201. no. 5 (1856).

Sphinx cubensis, Grote, Proc. Ent. Soc. Phil. 1865,'p. 189.

Jamaica {Argent) ; Haiti {Tweedie). B.M.
I think it very probable that Drury's type came from Jamaica. It was described from

the collection of Dr. Fothergill ; and all the species noted as from that collection are

said to come either from Jamaica or New York ; so that a locality ticket may easily have
been transposed. Moreover our example from Jamaica agrees better with Urury's figure

than those from Haiti, although still differing in the indistinctness of the pale trans-

verse band of secondaries. In the event of the two species proving not to be identical,

the Insular type will, of course, have to take Walker's specific name and Grote's generic,

and will then stand as Diludia collaris. I cannot but regret that Mr. Grote has thought
it necessary to add to the synonymy by proposing names for species before they

were required. It is true that he might otherwise have been superseded ; but, as a fact,

it does not matter who names a species, so long as the name given be euphonious, whilst

on the other hand a cumbrous synonymy is a great evil.

2. Diludia pamphilius.

Sphinx pamphilius, Cramer, Pap. Exot. iv. p. .317, pi. 294. fig. E (1782).

Dolba pamphilus (sic). Walker, Lep. Het. viii. p. 230. no. 2 (1856).

Surinam.

This is certainly not Syzigia afflicta of Grote ; but I strongly suspect it to be Diludia

Ironies badly figured.

3. Diludia florestan.

Sphinx florestan, Cramer, Pap. Exot. iv. p. 216, pi. 394. fig. B (1782).

Diludia florestan, Grote & Robinson, Proc. Ent. Soc. Phil. v. p. 164. no. 85 (1865).

Cocytius forestan (sic), Hiibner, Verz. bek. Schmett. p. 140. no. 1499 (1816).

Macrosila forestan (part.), Walker, Lep. Het. viii. p. 203. no. 8 (1856).

'S 2, 'Rao ^aneixo (Stevens). B.M.

4. Diludia brevimargo.

Diludia brevimargo, Butler, P. Z. S. 1875, p. 12. no. 25.

Brazil {Becker). 'J-Ype, B.M.

5. Diludia analis.

Sphinx analis, Felder, Reise der Novara, Lep. iv. tab. 78. fig. 4 (Nov. 1874)

.
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6. DiLUDIA EUFESCENS.

Biludia rufescens, Butler, P. Z. S. 18~5, p. 12. no. 26.

Rio Janeiro {Stevens). Type, B.M.

7. DlLUDIA LICHENEA.

Macrosi/a lichenea (part.). Walker, Lep. Het. \dii. p. 204. no. 9 (1856).

6 S , Brazil [Becker). Type, B.M.

Mr. Walker's description is a compound one ; it begins with the male, which I there-

fore consider the type. The description of the secondaries, " Hind wings whitish,

tinged with brown and with several darker brown bands," is evidently taken from the

example from Rio Janeiro, supposed by Walker to be a female variety, but clearly a

distinct species; the secondaries of Z*. liclienea are very similar to those of D.florestmi,

excepting that the central whitish bands in the male are more distinct.

8. DlLUDIA SESQUIPLEX.

Sphinx sesquiplex, BoiscUival, Lep. Guat. p. 73 (1870) ; Felder, Raise der Nov., Lep. iv. tab. 78.

fig. 5 (Nov. 1874).

Guatemala.

One of the handsomest species in the genus.

9. DiLUDIA ALBIPLAGA.

Macrosila albiplaga, Walker, Lep. Het. viii. p. 202. no. 7 (1856).

Diludia albiplaga, Grote & Robinson, Notes on North-American Lep. described by Mr. Walker,

Tr. Am. Ent. Soc. p. 10 (1868).

Rio Janeiro [Stevens). Type, B.M.

10. DiLUDIA OBLIQUA.

Macrosila obliqua, Walker, Lep. Het. viii. p. 208. no. 15 (1856).

Ceylon [Tem^pleton). Type, B.M.

11. DiLUDIA GBANDIS.

Diludia grandis, Butler, P. Z, S. 1875, p. 260. no. 56.

Nepal. Type, coll. F. Moore.

12. DiLUDIA ? LATREILLII.

Sphinx latreillei, McLeay, in King's Survey of Australia, Appendix, p. 464. no. 165 (1827).

Australia.

McLeay quotes this as " IHelo^Mla latreillii, De Cerisy, MSS."
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13. DlLUDIA? GODAETI.

Sphimv godarti, McLeay, in King's Survey of Australia, Appendix, p. 464. no. 166 (1827).

Australia.

Quoted by McLeay as " DielopMla godarti, De Cerisy, MSS." The two species above

referred to are so insufficiently described that I have been unable to recognize them

;

I am satisfied that they are not referable to DeiJephila ; but they do not agree in all

respects with any Diludia in the National collection. Walker omitted them from his

catalogue. Possibly they are Chm-ocampce.

14. Diludia casuaein^.

Macrosila casuarina, Walker, Lap. Het. viii. p. 210. no. 19 (1856).

Sidney (Sinclair) ; Australia, North Australia {Elsey). Type, B.M.

15. Diludia nebulosa, n. sp.

Macrosila casuarince, var.. Walker, Lep. Het. viii. p. 210 (1856).

Cape York [Macgillivraij). Type, B.M.

This species is nearly allied to B. disdstriga.

16. Diludia discistkiga.

Macrosila disdstriga, Walker, Lep. Het. viii. p. 209. no. 17 (1856) ; ? Lep. Het. Suppl. i. p. 34 (1864).

Hong-Kong {Boturing} ; North China (Cuming) ; Java (Horsjield). Type, B.M.

The larva and pupa of B. disdstriga are figured by Dr. Semper, Verhandl. zool.-botan.

Gesellsch. Wien, pi. xxiii. figs. 2 a, 2 B (1867). Mr. Moore has both sexes of the species

taken by Captain Button at Masuri, and the female from Bombay.

17. Diludia melanomera. (Plate XCIV. fig. 4.)

Diludia melanomera, Butler, P. Z. S. 1875, p. 13. no. 27.

Silhet (Bale). Type, B.M.

Mr. Moore also has this species from Silhet, to which habitat it appears to be restricted.

18. Diludia eubescens.

Diludia rvfescens, Butler, P. Z. S. 1875, p. 260. no. 57, [rubescens) p. 623.

North India. Type, coll. F. Moore.

19. Diludia inceeta.

Anceryx increta. Walker, Lep. Het. Suppl. i. p. 36 (1864).

Shanghai, North China (Fortune). Type, B.M.

I found the example registered "North China" among our examples of B. disdstriga ;

it is not, however, quoted by Mr. Walker under that species. Mr. Moore has this species

from Masuri and South India.

VOL. IX.—PAET X. No. 14.

—

November, 1876. 4 n
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20. DiLUDiA VATES. (Plate XCI. figs. 18, 19.)

Diludia vates, Butler, P. Z. S. 1875, p. 13. no. 28.

Macrosila dicistriga (part.). Walker, Lcp. Het. viii. pp. 309, 210 (1856).

Anceryx pi?iastri {(/), Walker, I.e. p. 223 (1856).

Ceylon {Tenipleton) ; Madras, Moulmein [Clerck] ; Silhet (Sowerbi/) ; North India

(Stevens). Type, B.M.

The larva is pale green, with darker oblique green lines and reddish-edged spiracles

;

front segments and horn tuberculated. It feeds on Gmelina arborea according to W.

Elliot, on privet, Polownia, &c. according to Mr. George Lewis.

21. Diludia natalbnsis. (Plate XCIV. fig. 5.)

Diludia natalensis, Butler, P. Z. S. 1875, p. 13. no. 29.

Natal (Gueinzius). . Type, B.M.

Genus 16. Hyloicus, Hiibner.

Hyloicus, Hiibner, Verz. bek. Schmett. p. 138 (1816).

1. Hyloicus pinastbi.

Sphinx pinastri, Linnseus, Syst. Nat. i. ii. p. 803. no. 32 (1766).

Hyloicus pinastri, Hiibner, Verz. bek. Schmett. p. 139. no. 1483 (1816).

England [Brit. Coll.] ; Europe {Becker). B.M.

2. Hyloicus sequoia.

Sphinx sequoia, Boisduval, Ann. Soc. Ent. Beige, xii. p. 66. no. 70 (1868).

Hyloicus seqicoitB, Grote, BuU. Bufi. Soc. Nat. Sci. i. p. 27 (1873).

Anceryx coniferarum d , Walker, Lep. Het. viii. p. 224. no. 2 (1856).

United States {Doubleday). B.M.

The Anceryx coniferarum of Walker has been placed as a synonym of Ellenia harrisii ;

his female, however, appears to me to be Abbot's species, whilst the male is undoubtedly

generically distinct.

3. Hyloicus asiaticus.

Hyloicus asiaticus, Butler, P. Z. S. 1875, p. 360. no. 58.

Scindel [Warwick). Type, B.M.

4. Hyloicus unifoemis.

Hyloicus uniformis, Butler, P. Z. S. 1875, p, 261. no. 59.

North-west Himalayas. Type, coll. F. Moore.

The smallest species in the genus.
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5. Htloicus steobi.

sphinx strobi, Boisduval, Ann. Soc. Ent. Beige, xii. p. 67. no. 71 (1868).

Hyloicus strobi, Grots, Bull. Buflf. Soc. Nat. Sci. i. p. 27 (1873).

California (Lorquin).

Also allied to R. pinasfri. M. Boisduval thinks the species may possibly have been

taken in Chili ; but he is tolerably certain that California is the correct locality.

6. Hyloicus plebeia.

Sphinx plebeia, Fabricius, Gen. Ins. p. 273 (1776).

Anceryx plebeia, Walker, Lep. Het. viii. p. 224. no. 3 (1856).

Hyloicus plebeia, Grote & Robinson, Proc. Ent. Soc. Phil. v. p. 166. no. 99 (1865).

United States {Douhleday) ; Delaware {Boubleday). B.M.

7. Hyloicus pcecila.

Sphinx pacila, Stephens, HI. Brit. Ent. Haust. i. p. 122. no. 8 (1828).

Anceryx poecila, Walker, Lep. Het. viii. p. 229. no. 13 (1856).

1 {Vicjors's Coll.). Type, B.M.

Like a strongly marked female of H. plebeia, which I believe it to be.

8. Hyloicus poeyi.

Hyloicus poeyi, Grote, Lye. Nat. Hist. New York, p. 200 (1863).

"Atlantic District!"

9. Hyloicus junipeei.

Sphinx juniperi, Boisduval, Voy. de Delagorgue, ii. p. 595. no. 112 (1847).

Anceryx juniperi. Walker, Lep. Het. viii. p. 229. no. 12 (1856).

Port Natal [Gueinzius & Stevens). B.M.

This is the only Sphingid described by Dr. Boisduval in the above work.

Genus 17. Sphinx, Linnaeus.

Sphinx, Linnaeus, Syst. Nat. i. 2, p. 796 (1766).

1. Sphinx cheesis.

Lethia chersis, Hiibner, Samml. exot. Schmett. ii. pi. 167. figs. 1, 2 (1806).

Sphinx chersis, Grote and Eobinson, Proc. Ent. Soc. Phil. vol. v. p. 165. no. 92 (1865).

Sphinx cinerea, Harris, Cat. N.-Am. Spli., Sill. Joum. vol. xxxvi. p. 295 (1839) ; Scudder, Harris's

Con-csp. p. 282, pi. 2. fig. 6, larva (1869).

United States {Douhleday) ; North America. B.M.

4 K 2
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2. Sphinx leucoph^ata.

Sphinx leucophmata, Clemens, Journ. Acad. Nat. Sci. Phil. 1859, p. 168.

Sphinx lugens (part.), Walker, Lep. Het. viii. p. 219. no. 11 (1856).

Oaxaca, Mexico (Hartweg). E.M.

•3. Sphinx lugens.

Sphinx lugens, Walker, Lep. Het. viii. p. 319. no. 11 (1856).

Sphinx andromeda, Boisduval, Lep. Guat. p. 7J- (1870)

.

Oaxaca, Mexico {Hartweg). i'ype, B.M.

Although coming from the same locality as the preceding, and very like it in its

general characters, I believe this species to be quite distinct. It is altogether shorter,

broader, and darker, and has the pale bars of secondaries much narrower and whiter.

4. Sphinx jasmineaeum.

Sphinxjasminearum, Boisduval, Griffith's Anim. Kingd. vol. ii. pi. 83. fig. 1 (1832).

New York, Pennsylvania.

5. Sphinx vancouverensis.

Sphinx vancouverensis, H. Edwards, Proc. Calif. Acad. Sci. v. p. Ill (1874).

Esquimault, Vancouver Island [Bremner).

Taken in August 1871. It seems closely allied to S. gordius.

6. Sphinx gordius.

Sphinx gordius, Cramer, Pap. Exot. vol. iii. p. 91, pi. 247. fig. B (1782).

Leihia gordius, Hiibner, Verz. bek. Schmett. p. 141. no. 1512 (1816).

Sphinx ptBcila, Stephens, lU. Brit. Ent., Haust. i. p. 222 (1828).

United States (ZJowWetZay) ; North America (Jb«es). B.M.

I cannot see any reason for separating this generically from Sjjhinx.

7. Sphinx luscitiosa.

Sphinx luscitiosa, Clemens, Journ. Acad. Nat. Sci. Phil. p. 172 (1859).

Lethia luscitiosa, Grote, Bull. Buff. Soc. Nat. Sci. i. p. 28 (1873)

.

New York ; Wisconsin.

8. Sphinx oreodaphne.

Sphinx oreodaphne, H. Edwards, Proc. Calif. Acad. Sci. v. p. 109 (1874).

California.

Henry Edwards says :
—

" Taken on the wing, about flowers of Californian Laurel

{Oreodaphne califomica), near St. Helena, Napa County, in June 1872. A strongly
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marked species, readily distinguished by its pale fore wings, and by the triangular mark
of the thorax."

9. Sphinx justici^.

Sphinx justici(B, Walker, Lep. Het. viii. p. 220. no. 12 (1856).

Brazil {Stevens) ; Rio Janeiro {Stevens). Type, B.M.

10. Sphinx anteros.

Sphinx anteros, Men^tries, Enum. Corp, Anim. Mus. Imp. Acad. Sci. Petrop. ii. p. 131. no. 1478,

pi. xii. fig. 1 (1857).

" New Friburg (not far from Rio Janeiro)."

Allied to the preceding species and to S. chersis.

11. Sphinx mekops.

Sphinx merops, Boisduval, Lep. Guat. p. 73 (1870)

.

Hondui'as and Mexico.

Closely allied to S. jiisticiw, from which it seems chiefly to differ in having three

black bands on the under surface of secondaries.

12. Sphinx"? lanceolata.

Sphinx lanceolata, Felder, Raise der Nov., Lep. iv. tab. Ixxviii. fig. 3 (Nov. 1874)

.

Guatemala and Mexico.

Seems allied to S. chersis, but may possibly belong to the genus Pseudosphinx

;

without seeing the insect it is impossible to decide.

13. Sphinx capreolus.

Anceryx capreolus, Schaufuss, Nunquam Otiosus, i. p. 16 (1870)

.

" Virmont " ^ {Kaden) ;
" Venezuela !

" {Schaufuss).

This appears to me to be a very faulty description of a faded S. kalmice, Sm. & Abb.;

for although the description of the body ^ and the under sui'face of the wings does not

agree with S. kalmice, the former may be rubbed or greasy, and the latter faded. The

apparently arbitrary alteration of the locality makes me suspicious of there being an

error somewhere : if the species was, as Dr. Schaufuss says, labelled " Mit der Bezeich-

nung ' Virmont ' in der Sammlung," why alter it to Venezuela 1

' ? State Vermont, Umted States.

' The body (apparently only the abdomen) ia described as pitch-black at the sides, with a pale spot, with a

slender longitudinal red line and two other black ones ; whereas S. Icalmice is black at the sides, with about live

white bars, interrupted by a longitudinal red-brown band with a central black line.



620 ME. A. G. BUTLER ON THE SPHINGID^.

14. Sphinx icalmi^.

Sphinx kalmia, Smith and Abbot, Lep. Ins. Georg. i. p. 73, pi. 37 (1797).

Lethia kalmiae, Hubner, Verz. bek. Schmett. p. 141. no. 1511 (1816).

Canada West (-BwA'/i) ; '^e-w York {Doubleday); United States. B.M.

15. Sphinx drupiferakum.

Sphinx drupiferariim, Smith and Abbot, Lep. Ins. Georg. i. p. 71. pi. 36 (1797).

Lethia drupiferarum, Hiibner, Verz. bek. Schmett. p. 141. no. 1510 (1816).

United States. B.M.

16. Sphinx ligustri.

Sphinx ligustri, Linnaeus, Fauna Suecica, p. 287. no. 1087.

Lethia ligustri, Hiibner, Verz. bek. Schmett. p. 141. no. 1508 (1816).

Sphinx spiretB, Esper, Eur. Schmett. ii. p. 21, pi. 42. fig. 1 (1777).

England [Brit. Coll.] ; Europe (Becker). B.M.

17. Sphinx] snelli.

Sphinx snelli, Weyenbergh, Ins. Foss. (1871).

Genus 18. Lintneeia, n. gen.

Agrius, Lintner (part.), nee Hiibner.

1. Lintneeia ekemitus.

Agrius eremitus, Hiibner, Samml. exot. Schmett. ii. pi. 166. figs. 1, 2 (1806-24).

Sphinx eremitus, Walker, Lep. Het. viii. p. 221. no. 16 (1856).

Sphinx sordida, Harris, Sill. Joum. vol. xxxvi. p. 296 (1839).

? Sphinx abadonna, Fabricius, Ent. Syst. Suppl. p. 435. nos. 56, 57 (1793).

United States {Bouhleday, Milne). B.M.

This species differs from all others (until recently) referred to Sp/iioix, in its shorter

and broader primaries. It cannot be associated with Sjih. lugens, as that species can-

not be separated generically from Sph. justicice, being in fact nearly allied to Sph.

leucoplueata. I cannot follow my friend Grote in adopting the name incorrectly applied

by Hiibner in his figure, the Agrius of the Verzeichniss being a mixture of Philampeht.i

and Protoparce.

Sphinx abadonna is said to come from East India ; but this locality may be wrong, as

many of Fabricius's localities undoubtedly are.
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2. Lintneria'? perelegans.

Sphinx pwelegans, H. Edwards, Proc. Calif. Acad. Sci. v. p. 109 (Jan. 1874).

Gilroy, Santa Clara County, California {G. B. Crotch).

Mr. Henry Edwards says :—" This beautiful specimen closely resembles Sph. eremitus,

Walk., of the Atlantic States, but is readily known by its more brilliant grey colouring,

by the very sharply defined demi-bands, and by the strongly marked whitish submarginal

band of the fore wings."

3. Lintneria? eremitoides.

Sphinx eremitoides, Strecker, Lep. Rhop. and Het. p. 93 (1874).

Kansas.

Very briefly described, and, owing to Mr. Strecker's incomprehensible affection for

unmanageably extensive genera, described as a Sphinx, without a hint as to its struc-

tural characters. In the same page he described a Hemaris as a Macrocjlossa, which

at first fairly puzzled me, it not being a New-World *genus; but, fortunately, he

observed that it was allied to M. diffinis (one of the most typical species of Hemaris),

which at once enlightened me.

Mr. Grote thinks it probable that S. eremitoides is = S. lugens of Walker ; but

(judging from Mr. Grote's previous papers on the Sphingidse) I am doubtful whether

he knows the S. lugens of Walker. It is certain that Clemens did not ; for he separated

it by a wide interval from his S. leucophceata.

Genus 19. Cekatomia, Harris.

Ceratomia, Han-is, Sill. Journ. vol. xxxvi. p. 293 (1839).

1. Ceratomia amtntor.

Agrius amyntor, Hiibner, Samml. exot. Schmett. ii. (1806).

Ceratomia amyntor, Grote and Robinson, Proc. Ent. Soc. PhU. vol. v. p. 164. no. 89 (1865).

Ceratomia quadricornis, Harris, SiU. Journ. xxxvi. p. 293 (1839).

United States (Z*oz(5/ec^«^) ; Massachusetts (<S'/iefipar(^) ; Mesxco {Salle). B.M.

2. Ceratomia hageni.

Ceratomia hageni, Grote, Bull. Buff. Soc. Nat. Sci. ii. p. 149 (1874).

Texas.



622 MB. A. G. BUTLER ON THE SPHINGID^.

Genus 20. Nephele, Hiibner (Zonilia, Walker).

Nephele, Hiibner, Verz. bek. Schmett. p. 133. gen. 5 (1816).

1. Nephele ^quivalens.

I'achylia mquivalens. Walker, Lep. Het. viii. p. 191. no. 5 (1856).

Sierra Leone [Morgan). iype, B.M.

This species is certainly a Nephele. It differs from Pachylia in the form of the

wings. The latter genus appears to be strictly confined to the New World.

2. Nephele ^nopion.

Ornms anopion, Hiibuer, Samml. exot. Schmett. ii. pi. 159. figs. 1, 2 (1806),

Deilephila amopion, Boisduval, Faune Eut. de Madag. p. 75. no. 8 (1833).

Philampelus anopion, Walker, Lep. Het. viii. p. 182. no. 14 (1856).

Zonilia (enopion, Walker, /. c. Suppl. i. p. 33 (1864).

Bourbon, Madagascar.

-3. Nephele densoi.

Zonilia densoi, Keferstein, Entomol. Notizen, p. 14. fig. 5 (1870).

Madagascar.

I have been unable to refer to this species.

4. Nephele eos^. (Plate XCIV. fig. 3.)

Nephele rosa, Butler, P. Z. S. 1875, p. 14. no. 30.

Boma [Mrs. Monteiro). Type B.M.

5. Nephele kadeni.

Pachylia kadeni, Schaufiiss, Nunquam Otiosus, i. p. 16 (1870).

" S. America."

Said to be allied to iV^. mnopion ; but as the primaries are described as crossed by two
purplish whitish bands, and the secondaries as spotted with white, with alternately

broad and narrow bands, I think the afiinity cannot be very great. N. cenopion is an
African species. I doubt the locality of N. kadeni.

6. Nephele argentifeea.

Zonilia argentifera, Walker, Lep. Het. viii. p. 194. no. 4 (1856).

Port Natal.
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7. Nephele variegata.

Nephele variegata, Butler, P. Z. S. 1875, p. 15. no. .31.

Congo {Richardson) \ AMca (Milne); Abyssinia. Type, B.M.

Possibly a variety, or more probably a local form, of ¥. accetitifera.

8. Nephele accentifeba.

Sphinx accentifera, Palisot de Beauvais, Ins. rec. en Afrique et en Amerique, p. 264, pi. xxiv. fig. 1

(1805).

Sphinx (Dei/ephila) tridyma, Van der Hoeven, Tijd. voor Naturlijke Gesch. en Phys. vii. p. 278.

no. 2, pi. 5. figs. 2 a, 2 b (1840).

Deilephila Ranzani, Bertoloni, Mem. Acoad. Sci. Istit. Bologna, ii. p. 183. no. 21, tab. 9. fig. 6 (1850)

.

Sierra Leone (ilfbr^a«). B.M.

This species was omitted by Mr. Walker ; and I have to thank Mr. Kirby for calling

my attention to it. Bertoloni's figure is very poor, the abdomen being represented as

uniform.

9. Nephele malgassica. (K Densoi 1)

Zonilia malgassica, Felder, Raise der Nov., Lap. iv. tab. 76. fig. 2 (1874).

Madagascar.

10. Nephele peneus.

Sphinx peneus, Cramer, Pap. Exot. i. p. 139, pi. 88. fig. D (1779).

Zonilia peneus (part.), Walker, Lep. Het. viii. p. 193. no. 2 (1856).

Var. Nephele peneus , Hopffer in Peters's Reise nach Mossambique, Ins. p. 422, pi. 27. fig. 11 (1862).

West Africa ((Sfewj^s) ; Africa (ifjYne) ; Sierra Leone (iI/or^«H)- B.M.

IL Nephele comma.

Nephele comma, HopflPer in Peters's Reise nach Mossambique, Ins. p. 424, pi. 27. fig. 12 (1862).

Zonilia comma, Walker, Lep. Het. Suppl. i. p. 33 (1864).

Zonilia viridescens, var. 7, Walker, Lep. Het. viii. p. 193 (1856).

Port Natal (Gueinzius). B.M.

Our example is darker and not so green as Hopffer's figure.

12. Nephele viridescens.

Zonilia viridescens (part.). Walker, Lep. Het. viii. p. 192. no. 1 (1856).

Port Natal (Gmctwzims). '^YP^j B.M.

VOL. IX.

—

part X. No. 15.

—

November, 1876. 4
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13. NePHELE FUNEBRIS.

Sphinx funebris, Fabricius, Ent. Syst. iii. p. 371. no. 47 (1793).

Zonilia viridescens (part., and var. /3), Walker, Lep. Het. viii. p. 192. no. 1 (1856).

Congo {Richardsmi) ; Ambriz {Monteiro). B.M.

This species may at once be distinguished from the preceding by the much more

regular submarginal line of primaries, the usually greener tint, and the less prominent

lateral black bars on the abdomen, which at the base are obsolete ; the dark border

of secondaries is also broader. The variety described by Walker has a silver spot on

the primaries somewhat like that of N. comma, but less oblique.

14. Nephble hespera. (Plate XCI. figs. 20, 21.)

Sphinx hespera, Fabricius, Syst. Eut. p. 546. n. 33 (1775).

Sphinx chiron, Cramer, Pap. Exot. ii. p. 62, pi. 137. fig. E (1779).

Nephele chiron, Hiibner, Verz. bek. Schmett. p. 133. no. 1434 (1816)

.

Zonilia chiron. Walker, Lep. Het. viii. p. 196. no. 8 (1856).

Periyonia obliterans. Walker, Lep. Het. Suppl. i. p. 28 (1864).

Var. Sphinx morpheits, Cramer, Pap. Exot. ii. p. 84, pi. 149. fig. D (1779).

Nephele morphens, Hiibner, Verz. bek. Schmett. p. 133. no. 1432 (1816).

Zonilia morpheas. Walker, Lep. Het. viii. p. 194. no. 5 (1856).

Sphinx didyma, Fabricius, Sp. Ins. ii. p. 148. no. 41 (1781).

Nephele didyma, Hiibner, Verz. bek. Schmett. p. 133. no. 1433 (1816).

N. hesfera type : N. India {Baker, Strachey) ; Almorah {Stevens); Landoor {Hearsay)
;

£. India, Canara ( ]^a;'(Z) ; Ceylon {Templcton) \ Ayxsixslm {Hunter). B.M.

N. morpheus type : N. India {Baker) ; Landoor {Hearsay) ; Canara
( Ward) ; Ceylon

{Templeton) ; Australia {Hunter). B.M.
" Larva dark green, unspotted, without eyes ; front segments nonretractile, but

attenuated in front, with small globose head. A longitudinal line from the front of

sixth segment white, and rising abruptly near the tail, fading in front into yellowish

green. The fourth, fifth, and upper part of sixth segments are striped diagonally, the

lines being rather faintly defined except on the fifth segment, where (near the bottom

of the side) they are pure white. Horn purplish grey ; scaly legs ditto, with dark

articulations and stripe down the middle. Spiracles purplish red, ill-defined."

" Changes beneath fallen leaves and rubbish. Chrysalis state lasts about twenty days.

End of April, May, and June. Feeds on the Kler Kei {Mai.). Kowlee Murrei {Car.)."

15. Nephele subvaeia.

Zonilia subvaria. Walker, Lep. Het. viii. p. 196. no. 9 (1856).

Au.stralia {Strange). I'ype, B.M.
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16. Nephele metapyerha.

ZonUia metapyrrha, Walker, Lep. Het. viii. p. 196. no. 10 (1856).

Deilephila dalii, Newman, Trans. Ent. Soc. 2nti ser. vol. iv. p. 54 (1857).

Moreton Bay [Gibbons). Type, B.M.

It is possible that this may prove to be a variety of the preceding. I think, however,

considering their differences, Mr. Walker would scarcely have been justified in uniting

them, there being only one example of each in the collection.

17. Nephele vau.

ZonUia vau, Walker, Lep. Het. iii. p. 197. no. 11 (1856).

Var. ZonUia schimperi, Lucas, Ann. Soc. Ent. France, 3"« ser. torn. v. p. 603, pi. 13. fig. 1 (1857).

(Kartoum) Abyssinia {Lucas) ; % Type, B.M.

The figure by Lucas represents the species as much redder than our example, but

does not otherwise differ.

ZonUia antipoda, rhadama, and zebu of Boisduval appear to be MS. names {cf. p. 630).

18. Nephele % fatillacea.

Anceryx favillacea, Walker, Lep. Het. Suppl. v. p. 1856 (1866).

Zambesi river.

Sphingin^ incertce sedis.

Genus 21. Caltmnia, "Walker.

Calymnia, Walker, Lep. Het. viii. p. 133. gen. 13 (1856).

Caltmnia panopus.

Sphinjc panopus, Cramer, Pap. Exot. iii. p. 50, pi. 334. figs. A, B (1782).

Amblypterus panopus, HUbner, Verz. bek. Schmett. p. 133. no. 1430 (1816).

Smmnthus 7 panopus, Westwood, Cab. Orient. Ent. p. 13, pi. 6. fig. 2 (1848).

Calymnia panopus, Walker, Lep. Het. viii. p. 134. no. 1 (1856).

Java. (HorsfieM) ; Ceylon (Cuming) ; North India (Jam^s). B.M.

This genus, as shown by Horsfield and Moore's figures of its earlier stages, clearly

belongs to the Sphinginse ; in general coloration, however, it is far more like Ambulyx.

Genus. 22. Ellema, Clemens.

Ellema, Clemens, Joum. Acad. Nat. Sci. Phil. 1859, p. 187.

1. Ellema conifeeaeum.

Sphinx coniferarum. Smith & Abbot, Lep. Ins. Georg. p. 81, pi. 41 (1797).

4o2
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Hyloicus coniferarum, Hiibner, Verz. bek. Schmett. p. 139. no. 1484 (1816).

Anceryx coniferarum, Walker, Lep. Het. viii. p. .324. no. 2 (1856).

Sphinx cana, Martyn, Psyche, pi. 19. fig. 1 (1797).

Elkma coniferarvm, Grote, Bull, Buff. Soc. Nat. Sci. i. p. 27 (1873).

Georgia (Abbot). B.M.

I am glad to see this species referred by Mr. Grote to Ellema, that being unquestionably

the true position for it ; our example agrees far better with Abbot's figure than with

the description of E. harrisii ; it is certainly 6'. cana of Martyn.

2. Ellema harrisii.

Ellema harrisii, Clemens, Journ. Acad. Nat. Sci. Phil. 1859, p. 188 ; Lintner, Rep. New-York

St. Cab. xxiii. pp. 170, 171, pi. 8. figs. 8-11 (1872).

Eilema (sic) harrisii. Walker, Lep. Het. Suppl. i. p. 37 (1864).

Sphinx coniferarum, Harris (nee Sm. & Abb.), Sill. Journ. vol. xsxvi. p. 297 (1839).

Ellema harrisi (sic), Morris, Syn. N.-Am. Lep. Sm. Ins. p. 216 (1862).

"Atlantic District!" {Grote).

The larva of this species is described at p. 272 of Packard's ' Guide.'

3. Ellema pineum.

Ellema pineum, Lintner, Rep. New-York St. Cab. xxiii. p. 169, pi. 8. figs. 12, 13 (1871).

Canada.

The larva of this species is described by Lintner.

Genus 23. LaparaS Walker.

Lapara, Walker, Lep. Het. viii. p. 232. gen. 33 (1856).

Lapara bombycoides.

Lapara bombycoides. Walker, Lep. Het. viii. p. 233. no. 1 (1856).

Canada.

But for Mr. Walker's description of the body of this species as " body rather slender
"

and " abdomen linear " I should have been inclined to think the species a male Ellema

;

as 1 have not seen males of that genus it may possibly be so.

Genus Himantoides, n. gen.

HiMANTOIUES UNDATA.

Perigonia undata, Walker, Lep. Het. viii. p. 103. no. 6 (1856).

Jamaica. Type, B.M.
' See Mr. Grote's remarks in Bull. Buff. Soc. Nat. Sci. i. p. 28 (1873).
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The abdomen and secondaries of the type are wanting, so that is impossible to decide

positively as to its position ; the long whip-like antennae at once distinguish it from

Perigonia.

Doubtful Sphingidj;.

Genus Akctonotus ^, Boisduval.

Arctonotus, Boisduval, Ann. Soc. Ent. France, 2"" ser. x. p. 319 (1852).

Aectonotus lucidus.

Arctonotus lucidus, Boisduval, Ann. Soc. Ent. Prance, 2™" ser. x. p. 319 (1852).

California. B.M.

Genus Colax, Hiibner.

Colax, Hiibner, Verz.ljek. Schmett. p. 141. (1816).

CoLAX APULUS.

Sphinx apulus, Cramer, Pap. Exot. i. p. 8, pi. 88. fig. E (1779).

Colax apuhis, Hiibner, Verz. bek. Schmett. p. 141. no. 1513 (1816).

Smerinthus apulm, Walker, Lep. Het. viii. p. 255. no. 20 (1856).

Surinam.

Allied apparently to nothing else ; it is best placed near the Sphinx australadce of

Donovan, so far as I can judge by Cramer's figure. Mr. "Walker suggests its possible

affinity to the genus Calliomma ; but the structure of that genus seems quite distinct.

It may perhaps be a Corymbia (Noctuidae).

Genus Clanis (part.), Hiibner.

Clanis (part.), Hiibner, Verz. bek. Schmett. p. 138. gen. 4 (1816).

Clanis achemenides.

Sphinx achemenides, Cramer, Pap. Exot. iii. pi. 325. fig. C (1782).

Clanis achemenides, Hiibner, Verz. bek. Schmett. p. 138. no. 1482 (1816).

Pachylia achemenides, Walker, Lep. Het. viii. p. 191. no. 4 (1856).

Surinam.

As I have never seen the species figured by Cramer, and as it differs too much from

' I would ratherseethisgenus among the Bomiycj'fZfE than in the iSp^in^jrfa;; I believe it has about us much right

to be in the latter family as the Geometrine genus (Enochromia, which has even a more Sphingoid appearance

;

however, as I am not acquainted with the early stages of Arctonotus, I leave it provisionally at the end of the

S^Mngidai.
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Pachylia to be referred to that genus, I have preferred to retain Hiibner's generic name

for it.

Hiibner notes three species of Clanis. The first, C. nicobarensis (Schwhrz, Beytr. i. 1),

I cannot identify, as I have only been able to obtain the Coleopterous portion of the

work in which it is described ; and I can find no figure in Roesel that will at all do for

the genus.

APPENDIX I.

Genera and Species described as new by Dr. Boisduval in the Spec. Gen. Lep. HH.
tome i. Sphinges, Sesiides, Castniides, plates 1-11.

Genus Metamimas, Butler.

Brachyglossa banJcsice, Boisd. p. 11.

Smerinthus meander, Boisd. p. 22, pi. 4. fig. 1, will come next to M. amboinicus.

Genus Metagastes, Boisd. p. \l=Basiana.

Genus Ntceryx, Boisd. p. 16 : type Ambulyx hyposticta, Felder.

Genus Triptogon, Bremer.

Smerinthus echephon, Boisd. p. 21. no. 6, pi. .3. fig. 3, allied to T. sinensis.

indicus, Boisd. p. 45. no. 36=»S'. indicus, Walker, Lep. Het.

] Genus Polypttchus. Hiibner.

Smerinthus adansoniw, Boisd. p. 27. no. 15, seems allied to P. andosa.

Genus Daphnusa, Walker.

Smerinthus ailanti, Boisd. p. 28. no. 16, pi. 3. fig. 2, closely allied to I), ocellaris.

Genus Paonias, Hiibner.

Smerinthus oculata, Boisd. p. 29. no. 17, allied to P. myops.

saliceti, Boisd. p. 35. no. 24.

? Genus Ambulyx, Walker {cf. p. 360).

Smerinthus 2)seudambulyx, p. 29. no. 18.

Genus Basiana, Walker.

Smerinthus pudorinus, Boisd. p. 46. no. 37,^S. pudorinus, Walker.
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Genus Leucophlebia, Westwood.

LeucophleUa luxeri, Boisd. p. 55. no. 1,=Z. Uneata, Westwood.

Genus Meganoton, '&o\sdi.,=Pseudosphinx.

Genus AiiPHOJirex, Poey.

Amphonyx heelzehdh, Boisd. p. G3. no. 2, allied to A. duponchelii.

godartii, Boisd. p. 65. no. 4, pi. 5. fig. 1, near yl. duponchelii.

walkeri, Boisd. p. 67. no. 7, near A cluentius.

Genus Pkotopaece, Burmeister.

Sphinx Ii/cospersici, Boisd. p. 71. no. 2, near P. Carolina.

petunice, Boisd. p. 73. no. 5, pi. 5. fig. 2, close to P. diffissa.

nicotiana, Boisd. p. 75. no. 7,=] P. Carolina, var.

tabaci, Boisd. p. 78. no. 10, near P. lucetius.

astaroth, Boisd. p. 86. no. 20, near P. sohmi.

Genus Mackosila, Walker.

Sphinx hamilcar, Boisd. p. 79. no. 12.

Genus Sphinx, Linnaeus.

Sphinx capsici, Boisd. p. 80. no. 14, close to S. jiellenia.

canadensis, Boisd. p. 93. no. 29,=^ Sphinx leucophceata.

Genus Htloicus, Hiibner.

Sphinx strobi, figured pi. 5. fig. 3.

cupressi, Boisd. p. 102. no. 41, pi. 2. figs. 3-5.

Genus Pseudosphinx, Burmeister.

Sphinx catalpce, Boisd. p. 103. no. 42, pi. 2. figs. 1, 2.

Genus Diludia, Grote.

Sphinx abietina, Boisd. p. 108. no. 47,=Z'. vates (northern type).

1 think the above may be distinct from the pale and less-marked species ol' southern

India.

Genus Isognathus, Felder.

Anceryx cahuchu, Boisd. p. 122. no. 4,=? /. metascyron.

pedilanthi, Boisd. p. 124. no. 6, pi. 7, fig. 1, near the preceding.

menechus, Boisd. p. 124. no. 7,='?/. scyron.

papayas, Boisd. p. 126. no. 10, near /. amazonica.
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Anreri/x pelojis, Boisd. p. 126. no. 11, allied to the preceding.

excelsior, Boisd. p. 127. no. 12, near I.fumosa.

Genus Dilophoxota, Burmeister.

Anceryx lassauxii, Boisd. p. 129. no. 14, very distinct, secondaries black.

'janiphce, Boisd. p. 131. no. 17,=1 D. omphalecB 2.

Genus Nephele, Hiibner.

Zonilia zebu, Boisd. p. 148. no. 16, =Z. wquivalens, Walker.

rhadama, Boisd. p. 146. no. 13, pi. 6. fig. 1, close to N. peneus.

Genus Madortx, Boisd. p. lb^,=.Heineroplanes.

Madoryx lyncus, Boisd. p. 151. no. 2, near H. oiclus.

deborrei, Boisd. p. 155. no. 6, near //. triptolemus.

Genus Calliomma, Walker (see EucJieryx).

Madoryx faunus, Boisd. p. 153, no. 4, near C. phito.

Genus Deilephila, Ochsenheimer.

Deilephila celeno, Boisd. p. 170. no. 13,=:Z>. spinifascia.

Jathyrus, Boisd. figured pi. 6. fig. 2.

Genus Elibia, Walker.

Elibia linigera, Boisd. p. 180. no. 4, near E. doUchoides.

Genus Ambulyx, Walker.

Ambulyx palmer i, Boisd. p. 181. no. 1, pi. 4. fig. 3, near^. maryinata.

cretJion, Boisd. p. 182. no. 2, A. ganiiascus group.

asfyyonus, Boisd. p. 188. no. 10, allied to A. eurycles.

coquerelii, Boisd. p. 191. no. 14, pi. 4. fig. 2, Indian group.

lycidas, Boisd. p. 191. no. 15, A. strigilis group.

Genus Philampelus, Harris.

Philampelus capronnieri, Boisd. p. 194. no. 3, pi. 7. fig. 2, unites the P. sateUitia and

P. megcera groups.

pistacina, Boisd. p. 199. no. 8, possibly a diiferent genus.

Genus Aleuron, Boisduval,

Aleuron pudens, Boisd. p. 207. no. 5, near J. smerinthoides.

Genus Gonento, Butler.

Aleuron orophilus, Boisd. p. 205. no. 1, ? var. of G. carinata.
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Genus Everyx, Boisd. p. 208,= Otus, Hiibner,

Everyx astyaenor, Boisd. p. 211. no. 3, near 0. myron.

Genus Euchloeon, Boisd. p. 213,= Jr^reMS, Hiibner.

Genus Acosmertx, Boisd. p. 214.

Acosmeryx anceoides, Boisd. p. 216. no. 2,=^. sericeus.

shervilii, Boisd. p. 217. no. 4,=^? A. cinerea.

—— daulis, Boisd. p. 218. no. 5,='? P. miskini.

socrates, Boisd. p. 219. no. 6.

Genus Euchertx, '&o\s6..,-=Calliomma.

Eucheryx licastus, figured pi. 6. fig. 3.

nomms, Boisd. p. 221. no. 2,=CalKomma nornius, Walker.

depviseti, Boisd. p. 222. no. 4, 1 near C. thorates.

Genus Daphnis, Hiibner.

C/icerocampa hesperus, Boisd. p. 228. no. 5, near B. pallescens.

Genus Ch^eocampa, Duponchel.

Chmrocampa ccliedus, Boisd. p. 233. no. 10,= probably C. elegans.

kotschyi, KoUar, p. 234. no. 11, 1 a faded C. alecto.

geryon, Boisd. p. 241. no. 21, pi. 7. fig. 3, near C. celceno.

epicles, Boisd. p. 244. no. 23,=C gordius.

yorkii, Boisd. p. 248. no. 28, said to be described from a unique example (allied to

C. oldenlandice) in the British-Museum collectiou from Cape York ; but as we have

only one Australian species of that group (not registered Cape York), which has

been unique in the collection since 1857, and as the only other Australian species,

unique only between 1847 and 1848, is registered " Sidney," C. yorkii may be con-

sidered a fictitious species : its description agrees with nothing that I ever saw ; and

1 am inclined to think that it is some half-described insect with a wrong locality.

rhesus, Boisd. p. 254. no. 36,='? C. cyrene (olivaceous type).

jugurtha, Boisd. p. 256. no. 39, C. clotJio group.

pollux, Boisd. p. 261. no. 47, near C. nessus.

tyndarus, Boisd. p. 264. no. 51, pi. 4. fig. 5, C. amadis group.

alcides, Boisd. p. 266, no. 54,= C'. anuhus (bright examples).

epaphus, Boisd. p. 267. no. 56, near C. chiron.

druryi, Boisd. p. 267. no. 57,= C. cMron, var.

eumedon, Boisd. p. 272. no. 64, C. crotonis group.

isaon, Boisd. p. 272. no. 65, C. crotonis group.
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Chcerocampa maculator, Boisd. p. 274. no. 67, close to C. amadis.

aglaor, Boisd. p. 275. no. 70, close to C.falco.

Genus Panacka, Walker.

Panacra tiridates, Boisd. p. 286. no. 3, pi. 7. fig. 4, near P. truncata.

Genus Temnoka, Walker.

Temnora natalii, Boisd. p. 290. no. 2,=T. natalis, Walker.

rhadamistus, Fabr. figured pi. 9. fig. 1.

Genus Unzela, Walker.

Tylognathus emus, Boisd. p. 294. no. 2.

Genus Tylognathus, Felder.

Tylognathus ypanemm, Boisd. p. 295. no. 4.

Genus Epistok, Boisd. p. 2^&,^=Enyo.

Epistor luctuosus, Boisd. p. 298. no. 2,—U. luguhris (slight variety).

Genus Tricholon, Boisd. p. ^Ql,=zl)eida7nia.

Genus Ocyton, Boisd. p. 30o,^Diodosida.

Ocyton tyrrhus, Boisd. p. 303. no. 1,=2). murina. Walker.

Genus Aspledon, Boisd. p. B05,=Lophum (part.).

Aspledon dorus, Boisd. p. 305. no. l,=Lophura nana.

brisceus, Boisd. p. 306. no. S,=L. pylas of Cramer.

Genus Lophura, Walker.

Lophura pumilio, Boisd. p. 311. no. 2, close to L. pusilla.

Genus Pterogon, Boisd. p. c>W,=Proserpinus and Lophura (part.).

Pierogon p)uniilum, Boisd. p. 312. no. 2, a species o? Lophura.

nanum, Boisd. p. 314. no. 4, pi. 9. fig. 2,=.Lophura nana, Walker.

Genus Pogocolon, Boisd. p. ?>\i:,=Proserpmus and Amphion.

Genus Angoistyx, Boisd. p. dill,=-Panacra (part.).

Angonyx emilia, Boisd. p. 318, pi. 8. fig. 1 (P. testacea group).

The P. testacea group of Panacra may perhaps be separated with advantage : they

certainly have a somewhat different outline from the typical species ; and the coloration

is very dissimilar.
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Genus Cautethia, Grote.

(Enosanda spuria, Boisd. p. 319. no. 2.

Genus Pachtgonia, Felder.

Perigonia coffece, Boisd. (nee Walker), pi. 8. fig. 4, being a new species, may be named

Pachygonia boisduvalii (from New Freiburg).

nictitans, Boisd. p. 322. no. 4, near to P. coffew, Walker. It is just possible that

this may be P. coffece ; the description, however, hardly agrees with it.

Genus Perigonia, Herrich-Schafier.

Perigonia nephits, Boisd. p. 823. no. 5, near P. lusca.

iloides, Boisd. p. 327. no. 11,—P. lefebvrei.

Genus Mackoglossa, Ochsenheimer.

Macroglossa bomhylans, Boisd. p. 334. no. 2,= ^M. walkeri, Butler, M.S.

avicula, Boisd. p. 334. no. 3,=:J!f. ohscuripennis.

regulus, Boisd. p. 335. no. 5, near M. gyrans.

zena, Boisd. p. 337. no. 9,=il/. helis, var.

pyrrhula, Boisd. p. 338. no. 10,=Jf. belis, typical.

sinica (sic), Boisd. p. 340. no. 12.

aquila, Boisd. p. 340. no. 13, near M. proxima.

bengalensis, Boisd. p. 341. no. 14, near M. divergens.

sitiens, Boisd. p. 343. no. 18,=M. sitiene. Walker.

troglodytns, Boisd. p. 344. no. 19,=? Jf. belis, dwarfed. We have one example of

this form from North India ; it may be distinct.

tinnunculus, Boisd. p. 344. no. 20, \ near M. imperator.

opis, Boisd. p. 345. no. 21,^=M. belis.

phlegeton, Boisd. p. 346. no. 22, close to M. alcedo.

hirundo, Boisd. p. 346. no. 23, pi. 9. fig. 4, near M. divergens.

motacilla, Boisd. p. 347. no. 25,=lf. alcedo, var.

sturnus, Boisd. p. 349. no. 2S,=M. passaltis.

Sylvia, Boisd. p. 350. no. 29, allied to M.faro.

cyniris, Boisd. p. 350. no. 30, probably large race of M. alcedo.

mitchelii, Boisd. p. 351. no. 31, pi. 8. fig. 5, near M. imperator.

fringilla, Boisd. p. 352. no. 33, near M. errans.

heliopMla, Boisd. p. 354. no. 36, pi. 11. fig. 2, near M. sitiene.

' I am obliged to mention this to explain a note in P. Z. S. 1875.

4p 2
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Genus Aellopus, Hiibner.

Macroglossa westermannii, Boisd. p. 355. no. 38.

cedon, Boisd. p. 357. no. 40, pi. 11. fig. 1.

Genus Hbmaris, Dalman.

Macroglossa etolus, Boisd. p. 370. no. 59, near ff. thysbe.

— pyramus, Boisd. p. 372. no. 62, near H. ruficaudis.

curtisii, Boisd. p. 374. no. 67,=] H. saundersii, Walker.

There is no Hemaris in the British Museum from Silhet ; and the only species from

North India is H. saundersii.

Section Cephonodes, Hiibner.

Macroglossa confinis, Boisd. p. 376. no, Q,=H. hylas.

yunx, Boisd. p. 376. no. 7, pi. 9. fig. 5,=H. hylas.

Genus Sataspbs, Moore.

Sataspes infernalis, Boisd. (nee Westwood), pi. 10. figs. 1, 2,=-S. uniformis, var.

fagalica, Boisd. p. 378. no. 2, pi. 10. figs. 3, 4,=*S'. ventralis.

Appendix of additions to the Family collated since the reading of this paper.

Subfamily MACROGLOSSIN^.

Genus Lepisesia, Grote.

Lepisesia plavofasciata.

Macroglossa flavofasciata, Strecker, Lep. Rhop. and Het. i. pi. xiii. fig. 4 (1876).

Lepisesia victoria.

Said to be identical with Pterogon clarMce of Boisduval ; see Bull. Buff. Soc. ii. p.

225. .

Genus Hemaris, Dalman.
Hemaeis ^thra.

Macroglossa oethra, Strecker, Lep. Rhop. and Het. i. p. 107 (1875) ; pi. xiii. fig. 2 (1876).

%

Hemaris fumosa.

Macroglossa fumosa, Strecker, Lep. Rhop. and Het. i. pi. xiii. fig. 3 (1876).
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HeMARIS RUBENS.

Hemaris rubens, H. Edwards, Proc. Cal. Acad. Sci. 1875, p. 2.

Oregon.

Hemaris ctnoglossum.

Hemaris cynoglossum, H. Edwards, Proc. Cal. Acad. Sci. 1875, p. 3.

Napa and Calaveras counties, and Vancouver Island.

Section H^moerhagia, Grote.

Hemaris rupicaudis (synonym).

Macroglossa ruficaudis, Streaker, Lep. Rhop. aad Het. i. pi. xiii. fig. 1 (1876).

Genus Macroglossa, Ochsenheimer.

Macroglossa obscuriceps.

Macroglossa obscuriceps, Butler, P. Z. S. 1876, p. 309. no. 3, pi. xxii. fig. 5.

Ayerpanas, Malacca. Coll. Capt. Roberts.

Macroglossa lepcha, n. sp.

Allied to M. obscuriceps, from which it differs in having the head and thorax olive-

green ; the black band across the abdomen feebly developed ; the primaries narrower

;

the central greyish band (which is scarcely distinguishable in M. ohscurkeps) quite

obsolete, the subbasal lines bounding it internally, converted into a black band, which

is broad on the inner margin, and tapers towards the costa ; wings below with the trans-

verse lines less distinctly marked ; the internal orange area brighter. Expanse of wings

2 inches.

Calcutta (Atkinson). Coll. Dr. O. Staudinger.

This species is also allied (but less closely) to M. avicula and M. lombylans. Mr F.

Moore has generously permitted me to describe the Sphingidae recently forwarded to

him by Dr. Staudinger, and forming part of the late Mr. Atkinson's collection.

Genus Pachtgonia, Felder.

Pachtgonia hopfferi.

Pachygonia hopfferi, Staudinger, Verb, zool.-botan. Gesellsch. Wien, 1875, p. 118.

Chiriqui.

May not this be a form of P. caliginosa I
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Genus Deidamia, Clemens.

Deidamia insceipta.

Pterogon inscriptum, Strecker, Lep. Rhop. and Het. pi. xiii. fig. 8 (1876).

This is not Cramer's S.japix, if Mr. Strecker's figure is correct (see p. 535).

Genus Pkosebpinus, Hiibner.

PrOSEEPINUS (ENOTHEROIDES.

Proserpinus anotheraides, Butler, P. Z. S. 1875, p. 621.

Brazil. 'iVpP» B.M.

Peoseepinus claeki^.

Pterogon clarkim, Strecker, Lep. Rhop. and Het. i. pi. xiii. fig. 5 (1876).

Peoseepinus juanita.

Pterogon juanita, Strecker, Lep. Rhop. and Het. i. pi. xiii. fig. 6 (1876).

Peoseepinus teelooi.

Proserpinus terlooi, H. Edwards, Proc. Cal. Acad. Sci. 1875, p. 4.

Mexico.

Genus Eupeoseepinus, Grote.

Euproserpinus phaeton of Grote is said to be identical with Macroglossa erato of

Boisduval; see H. Edwards in Proc. Cal. Acad. Sci. 1875, p. 3.

Genus Lophuea, Walker.

Lophuea himachala.

Lophura himachala, Butler, P. Z. S. 1875, p. 621.

North-east Himalayas (Farr). Coll. F. Moore.

Lophuea sangaica.

Lophura sangaica, Butler, P. Z. S. 1875, p. 62L

Shanghai. Coll. F. Moore.

Lophuea eeebina.

Lophura erebina, Butler, P. Z. S. 1875, p. 621.

North-west India. Coll. F. Moore.

(
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LOPHUEA MINIMA.

Lophura minima, Butler, P. Z. S. 1876, p. 310. no. !, pi. xxii. fig. 2.

Ayerpanas, Malacca. Coll. Capt. Roberts.

Subfamily CH^EOCAMPIN^.

Genus Elibia, Walker.

Elibia versicolor.

Darapsa versicolor, Streoker, Lep. Ehop. and. Het. i. pi. xiii. fig. 9 (1876).

It is evident from Strecker's figure, that this species has been erroneously referred to

the allied genus Otus ; see p. 546.

Genus Pbrgesa, Walker.

Pergesa mongoliana. (Plate XCI. figs. 14, 15.)

Pergesa mongoliana, Butler, P. Z. S. 1875, p. 622.

Nankow Pass {Sviinhoe). Type, B.M.

Genus Panacea, Walker.

Panacea peepecta.

Panaera perfecta, Butler, P.Z.S. 1875, p. 391.

Darjeeling {Sadler). Type, B.M.

Genus Diodosida, Walker.

DiODOSIDA PECKOVEEI, n. Sp.

Nearly allied to B. fumosa, altogether darker ; the wings much more purple in tint

;

the bands of primaries more regular ; body uniform greyish olive, abdomen not ochreous

at the sides ; antennse ferruginous. Expanse of wings 2 inches 4 lines.

Madagascar (Kingdon). Type, B.M.

Presented by Miss Algerina Peckover.

Genus ChjEEOCAMpa, Duponchel.

CH.iEEOCAMPA PEUNOSA.

Cheerocampa prunosa, Butler, P. Z. S. 1875, p. 622.

Ceylon {Skinner). Coll. F. Moore.
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Ch^rocampa puellaris.

Cfieerocampa puellaris, Butler, P. Z. S. 1875, p. 623.

Tlawul Pindi (HcUard). Coll. F. Moore.

Ch^ekocampa inteesecta.

Cfiierocampa intersecta, Butler, P. Z. S. 1875, p. 623.

Queensland {Janson). Type, B.M.

CH..EEOCAMPA PROCNE (synonym).

Charocampa procne, Strecker, Lep. Rhop. and Het. i. pi. xiii. fig. 10 (1876).

" South California " {Strecker).

It is much more probable that this is an Asiatic species allied to C. lucasii.

Ch^rocampa desekta, n. sp.

Sandy brown : primaries with two ill-defined oblique brown lines, the first proceeding

from the mternal nervure just before the middle to the apical fourth of costal nervure,

the second parallel to and about two lines in advance of the first, proceeding almost to

apex, and dotted with darker brown upon the nervures ; a very indistinct brownish

nebula upon the median interspaces just beyond the middle; a small blackish spot on

the lower discocellular ; outer area sparsely irrorated with brown scales ; fringe dark

brown, excepting at external angle : secondaries smoky brown ; costa, anal area, and

fringe, excepting at the anal angle (where it is white), sandy brown : body sandy brown,

becoming smoky in front, sides of abdomen and head paler ; sides of collar, outer border

of tegulee, legs and antennce above, whitish. Primaries below with internodiscoidal area

dusky; a large diffused smoky brown patch from the end of the cell to the inner

margin ; disk sparsely irrorated with dark brown, three decreasing spots of the same

colour parallel to the outer margin upon the veins towards costa: secondaries below

sandy ; costal and external areas dotted with brown ; a discal series of seven brown dots

parallel to the outer margin: body below sandy whitish; antennae below reddish.

Expanse of wings 3 inches 4 lines.

Hunter River, Australia {W. Scott). Coll. O. Staudinger.

This species was in Mr. Atkinson's collection.

Genus Deilephila, Ochsenheimer.

Deilephila euphorbiaeum^Z*. s]}inifascia.

Sphinx euphm-biarwm, Boisduval, in Guerin and Perclieron's Insectes, 3" Liv. 8, pi. 3 (1835).

I have to thank Mr. Kirby for a reference to this species, which has not only been

overlooked by all subsequent authors, but by Dr. Boisduval himself in his monograph

of the family.
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Subfamily AMBULICIN^.

Genus Ambulyx, Walker.

Ambultx floralis, n. sp.

Allied to A. snjjefba, but smaller, and clouded with bronze and green.

d shining bronzy clay-colour: primaries with the apical half of costal area, the

central and iuternodiscal areas washed with green ; subbasal area dusky olivaceous,

limited externally by an oblique olive line, a second parallel line crossing the wing over

the base of the first median branch ; three ill-defined oblique waved lines, the outer-

most, undulated, crossing the disk ; between the second and third a very indistinct diffused

sinuous line ; inner margin and the lines as they approach it bl-ackish ; a white-pupilled

rounded black spot on the lower discocellular ; a tuft of rose-red hairs at the base of

inner margin : secondaries with the basal two thirds rose-red ; costal area whitish

;

external third washed with green, especially towards apex, brownish towards the anal

border ; fringe for the most part white : head and collar brown, tegulse and abdomen

washed with green; antennae testaceous, pectinations brown; anterior tibiae and tarsi

above brown. Wings below much paler, testaceous, washed with pale green : primaries

with the internodiscoidal area rose-red ; costal area greenish ; a transverse brown litura

beyond the cell ; a transverse oblique, nearly straight white-bordered olive discal line

;

a zigzag line nearer to the outer margin, becoming black towards inner margin ; a sub-

marginal series of spots, only distinct and blackish at the external angle : secondaries

crossed by three parallel white-bordered olive lines ; a squamose brown submarginal

spot near anal angle : body below whity brown
;

palpi, pectus, and legs slightly dusky.

Expanse of wings 3 inches 8 lines.

S much larger, altogether less lively in colour, the green colouring less perceptible.

Expanse of wings 4 inches 11 lines.

Darjeeling (Atkinson). Coll. O. Staudinger.

One of the handsomest species in the genus.

SubfamOy SMERINTHIN.^.

Genus Leucofhlebia, Westwood.

Leucophlebia damascena.

Leucophlebia damascena, Butler, P. Z. S. 1875, p. 392.

Sikkim {Wliitely). Type, B.M.
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Genus Basiana, Walker.

B.4SIANA PHALARIS.

cJ , Sphinx nicobarensis, Charpentier, ed. Esper's Ausl. Schmett. Sphing. tab. 1. fig. 1 (1830).

The publication of a plate of Sphingidse, as also of a plate of Charideinae and Ctenu-

chiinae in the above edition of Esper's work has hitherto been overlooked ; as usual, we

have to thank Mr. Kirby for calling attention to the fact.

Genus Daphnusa, Walker.

Daphnusa porphyria, n. sp.

Primaries reddish brown, the basal area transversely marked with an irregularly

arched whitish line, external area rather darker, marked from near external angle to a

little below apical angle by a diffused whitish cui-ved streak ; a subapical sepia-brown

excavated quadrangular patch ; apex grey, with a large semicircular sepia-brown spot

bordered externally by a white lunule on the outer margin ; a broad central red-brown

band (bordered on each side by a whitish streak, its outer line angular), much broader

in front than behind, transversely clouded with grey, its outer third beyond the dis-

coidal cell darker ; the base of second median interspace and the discocellulars blackish

piceous ; two dissimilar whitish-edged black spots on the veins near external angle :

secondaries pale brown, with two very indistinct discal streaks, clearly discernible upon

the abdominal area; outer border rather broadly smoky brown; costa whitish; anal

angle marked with a greyish and ferruginous dash, upon which is a black spot ; a nearly

marginal grey line : body pale brown, varied with dark brown ; a black spot on the

crest of the head. Primaries below greyish brown ; apical half of costa and internal area

pale greyish ; apical markings as above, but redder : secondaries pale rosy greyish, paler

on the abdominal area ; three angulated ferruginous diffused discal lines ; outer border

rather broadly pale ferruginous, fringe dark piceous : body below pale reddish brown

;

palpi chocolate-brown. Expanse of wings 2 inches 3 lines.

Darjeeling {coll. Atkinson). In coll. O. Staudinger.

Allied to B. colligata.

Genus Mimas, Hilbner.

Mimas teeeanea.

Mimas terranea, Butler, P. Z. S. 1876, p. 310. no. 5, pi. xxii. fig. 3..

Ayerpanas, Malacca. Coll. Capt. Roberts.

Subfamily SPHINGIN.E..

Genus Diludia, Grote.

DiLUDIA JASMIKTEAEUM.

Sphinxjasminearum, Strecker, Lep. Rhop. and Het. i. pi. xiii. fig.. 14 (1876)..
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Judging by the figure, Boisduval's species is referable to this genus.

DlI;UDIA TEANQUILLAKIS, n. sp.

2 . Nearly allied to B. grandis, slightly smaller, the markings much less strongly

defined, the central irregular transverse congregation of parallel bands broader ; black

band only visible on costal area ; the apical patch more uniformly dark grey, much
narrower and longer, oblique behind, more narrowly black-bordered ; secondaries with

only one abbreviated black zigzag band across the grey anal patch ; body slightly

browner in tint; head not varied with white; abdomen with lateral diiFused brown
longitudinal bands instead of the black spots ; wings below more uniform in colour, the

transverse bands less strongly marked, narrower, and nearer to the outer border, the

central blackish band of primaries obsolete. Expanse of wings 5 inches 3 lines.

Darjeeling {Atkinson). Coll. O. Staudinger.

At first I was inclined to think this might be the female of I), grandis ; but a com-

pai-ison of the sexes of allied species convinces me that the differences are too great to

admit of this.

Apocalypsis, n. gen.

Allied to Euryglottis ; similar in pattern, but at once to be distinguished by the

much smoother thorax, shorter and more slender antennse, more prominent and less

crested head. Type :

—

A. VELOX, n. sp.

Primaries long and pointed, sepia-brown, with the veins, a chain-like discal excavated

transverse band, and some oblique lines connecting its outer border with the apices of

the radial veins pale brown ; an oblique white streak from the apex to tlie upper

radial : secondaries smoky brown, the costal and abdominal areas paler ; a basal hairy

patch, two diffused abbreviated bands (distinct towards abdominal area), and a broad

outer border (darkest at anal angle) deep bro\vn ; margin blackish, the fringe and a

diffused narrower streak at anal angle white : body smoky brown, head and coUar darker

;

a central longitudinal streak, the borders of the thorax, and a series of lateral abdo-

minal transverse bands black-brown ; lateral margins of head, fringe of tegulse, back of

thorax, and front margins of the abdominal segments white; antennse whitish, with

testaceous serrations. Wings below smoky brown: primaries with the internal area

whitish ; base of discoidal cell testaceous ; a white apical streak, less distinct than above :

secondaries with the base and abdominal area whitish; two diffused iU-defined trans-

verse bars ; margin as above : body below smoky brown ;
palpi, sides and hinder

part of pectus, and centre of venter white. Expanse of wings 6 inches 2 lines.

Darjeeling {Atkinson). CoU. O. Staudinger.

The anterior wings of this species are coloured almost exactly as in E. ajjer froni

Bogota.
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Genus Sphinx, Linnaeus.

Sphinx ltjgens.

Sphinx luffens, Strecker, Lep. Rhop. and Het. i. pi. xiii. fig. 12 (1876).

Sphinx plota.

Sphinx plota, Strecker, Lep. Rhop. and Het. i. p. 106 (1875) ;
pi. xiii. tig. 13 (1876).

Canada, Cincinnati.

Section Lethia, Hiibner.

Sphinx luscitiosa.

Sphinx luscitiosa, Strecker, Lep. Rhop. and Het. i. pi. xiii. fig. 11 (1876).

There seems to be no doubt that this is a LetMa, as determined by Mr. Grote.

Genus Htloicus, Hiibner.

Hyloicus conifekaeum.

Sphinx coniferarum, Strecker, Lep. Rhop. and Het. i. pi. xiii. fig. 15 (1876).

Hyloicus habrisii.

Sphinx harrisii, Strecker, Lep. Rhop. and Het. i. pi. xiii. fig. 16 (1876).

Hyloicus sequoia.

Sphinx sequoia, Strecker, Lep. Rhop. and Het. i. pi. xiii. fig. 17 (1876),

Hyloicus saniptbi.

Sphinx saniptri, Strecker, Lep. Rhop. and Het. i. pi. xiii. fig. 18 (1876).

Canada and Philadelphia.

I have to thank Mr. Kirby for lending me Mr. Strecker's work, and the author of it

for his excellent figures, which have enabled me to refer the above species to their correct

genera.

Genus Nephele, Hiibner.

Nephele hespera.

Sphinx qvaterna, Charpentier, ed. Esper's Ausl. Schmett. Sphing. tab. i. fig. 2 (1830).

Genus Arctonotus, Boisduval.

Arctonotus lucidus.

Arctonotus lucidus, Strecker, Lep. Rhop. and Het. i. pi. xiii. fig. 7 (1876).

A. G. Butler, 25th September. 1876.
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DESCRIPTION OF PLATES.

PLATE XC.

Figs. 1-3. Larvae and pupa of Lophura hyas. Walker, p. 538.

Figs. 4, 5. Larva and pupa of Hemaris hylas, Linn., p. 522.

Figs. 6, 7. Lar-va and pupa oi Macroglossa belis, Cramer, p. 526.

Fig. 8. Larva (feeding on Pmderia fwtida) oi Macroglossa pyrrhosticta, Butler, p. 527.

Figs. 9, 10. Larva and pupa oi Macroglossa gilia, Herr.-Sch., p. 527.

Figs. 11, 12. Larva and pupa oi Acosmeryx anceus, Cramer, p. 544.

Figs. 13-15. Larvae and pupa of Chmrocampa lewisii, Butler, p. 554;

Fig. 16. Larva of Smerinthus tatarinovii, M^netries, p. 593.

PLATE XCI.

Fig. 1. Larva of Chmrocampa oldenlandice, Fabricius, p. 559.

Figs. 2, 3. Larva and pupa oi Ambulyx liturata, Butler, p. 580.

Figs. 4, 5. Larva and pupa of Amjjelopkaga riiiiginosa, Menetries, p. 546.

Fig. 6. Larva of Triptogon roseipennis, Butler, p. 588.

Figs. 7-9. Larvse and pupa of Chmrocampa japonica, Boisduval, p. 560.

Fig. 10. Larva oi Polyptychus dentatus, Cramei', p. 583.

Figs. 11-13. Larvse and pupa oi Pseudosphinx cyrtolophia, Butler, p. 611.

Figs. 14, 15. Larva and pupa of Pergesa mongoliana, Butler, p. 637.

Figs. 16, 17. Larva and pupa oi Protoparce orientalis, Butler, p. 609.

Figs. 18, 19. Larva and pupa oi Diludia vates, Butler, p. 616.

Figs. 20, 21. Larva and pupa oi Nephele h^s-pera, Fabricius, p. 624.

PLATE XCII.

Fig. 1. Chmrocampa mirabilis, Butler, p. 554.

Fig. 2. Pergesa mgrota, Butler, p. 549.

Fig. 3. Pergesa gloriosa, Butler, p. 549.

Fig. 4. Panacra regularis, Butler, p. 551.

Fig. 5. Baphnis minima, Butler, p. 573.

Fig. 6. Pseudosphinx cyrtolophia, Butler, p. 611.

Fig. 7. Panacra ella, Butler, p. 550.

Fig. 8. Larva and pupa of Chmrocampa silhetensis. Walker, p. 560.

Fig. 9. Larva of Acherontia morta, Hiibner, p. 598.

Fig. 10. Larva and pupa oi Acherontia medusa, Butler, p. 597.

Fig. 11. Larva oi Smerinthus ^/a«ws. Walker, p. 593.
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PLATE XCIII.

Fig. 1. Triptogon spectabilis, Butler, p. 588.

Fig. 2. Triptogon fuscescens, Butler, p. 587.

Fig. 3. Triptogon oriens, Butler, p. 587.

Fig. 4. Basiana exusta, Butler, p. 595.

Fig. 5. Triptogon massurensis, Butler, p. 587.

Fig. 6. Triptogon albicans, Butler, p. 586.

Fig. 7. Amhulyx turhata, Butler, p. 580.

Fig. 8. Amlidyx rhodoptera, Butler, p. 580.

Fig. 9. Ambulyx lahora, Butler, p. 580.

PLATE XCIV.

Fig. 1. Chcerocampa docilis, Butler, p. 564.

Fig. 2. Chcerocampa virescens, Butler, p. 563.

Fig. 3. Nephele rosce, Butler, p. 622.

Fig. 4. Biludia melaiiomera, Butler, p. 615.

Fig. 5. Biludia natalensis, Butler, p. 616.

Fig. 6. Amphonyx rivularis, Butler, p. 599.

Fig. 7. Isognathus metascyron, Butler, p. 602.

Fig. 8. Isognathus amazonicus, Butler, p. 601.
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XII. On the Bhinoceroses now or lately living in the Society's Menagerie.

By P. L. ScLATEK, M.A., Ph.D., F.B.S., Secretary to the Society.

Read June 15, 1875.

[Plates XCV. to XCIX.]

±HE main object of my remarks on the present occasion is to illustrate the very

beautiful drawings by Mr. Wolf now before us. The series of the living species of the

genus Bhinoceros now or lately living in the Society's Gardens being much larger than

any that has ever yet been brought together, and the figures of these animals hitherto

published having been mostly taken from stuffed and distorted skins, it has been thought

that the present opportunity of obtaining correct outlines of the external form of the

five species in our Gardens should not be passed by. Under these circumstances the

finished water-colour drawings which I now exhibit have been prepared by Mr. Wolf.

Taking them in order, one by one, I propose to say a few words, chiefly on the life-

history of the individual specimens figured, and on points in immediate connexion

therewith.

1. Ehinocebos unicobnis. (Plate XCV.)

Rhinoceros unicornis, Linn. S. N. i. p. 104 (1766).

Rhinoceros indicus, Cuv. Menag. d. Mus. d'H. N. (1801).

Rhinoceros unicornis, Sclater, Rev. Cat. Vert. p. 79.

Of this huge animal the first specimen obtained by the Society was a male, purchased

on the 28th of May, 1834, from Capt. Fergusson, for the sum of £1050', as I find on

reference to the ' Minutes of Council ' of that date. . It died in November 1849, and

was dissected by Professor Owen, who has given us the results of his examination of it

' in the excellent memoir published in the Society's ' Transactions '

". Its skin was

mounted, and is now in the Gallery of the British Museum.

In the following year this loss was replaced by the acquisition of a young female of

the same species, purchased on the 5th of July, 1850, for the sum of £350. This

animal lived more than twenty-three years in the Gfirdens, and died on tlie 14th of

December 1873^ A few years before her death this Ehinoceros grew a horn of very

abnormal size and shape, which I described as follows in a communication to the

Society on this subject in 1871 ^:

—

' See P.Z. S. 1834, p. 41, and Minutes of CouncQ, vol. iii. p. 413. - Trans. Zool. Soc. vol. iv. p. 31.

'
Cf. Garrod, P.Z. S. 1874, p. 2.

" P. Z. S. 1871, p. 10.
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" I beg leave to exhibit a drawing of the present state of the horn of our old female

Rhinoceros, which has now been in the Gardens since 1850 (fig. 1). Instead of rising

nearly perpendicularly from the nose, as in the ordinary form of this species, the horn

in this animal projects forward beyond tlie end of the nostrils, and has now attained a

length of 18 inches or thereabouts. This may perhaps be due to the practice indulged

in by tliis animal for several years of grinding down her horn against the bars of her

cage ; for it is only within the last few years that tliis appendage has grown into its

present shape."

Kg. 1-

Head of li. unicornis J , with distorted horn.

In 1864 an important addition was made to our series of Rhinoceroses by the arrival

of a young pair of the present species from Calcutta, along with other animals, under

the care of the late Mr. James Thompson, then head Keeper. Of these the male had

been sent home as a present by Mr. A. Grote ; the female was purchased for us by

Mr. Thompson in Calcutta, along with a third specimen destined for the Zoological

Gardens of Dublin. All these Rhinoceroses were, as Mr. Grote has kindly informed

me, originally obtained from Assam, through the intervention of Colonel Agnew, then

Commissioner of that province.

Having already a female B. unicornis in the Menagerie, the Council determined to

part with the second example of the same sex thus acquired, and, in 1865, exchanged

her with the Jardin des PI antes, Paris, for an African Elephant. The male remains

still in our Gardens in excellent health and condition, and is the original of the water-
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colour drawing taken by Mr. Wolf in 1872, from which Plate XCV. has been litho-

graphed. He is of enormous size, and measures about 5 feet 3 inches in height at th^

shoulder, and about 10 feet 6 inches in length along the back from the tip of the nose

to the root of the tail.

In August 1870 a curious accident befell this animal, which I recorded as follows in

the 'Proceedings' for 1871 (p. 8 et scq.):—
"Our male and female Indian Rhinoceroses having been placed in the adjoining

yards, in front of the new Elephant-house, on the 10th of August last the male made

frequent attempts to raise the lower transverse bar of the strong iron railing that

separates the two enclosures, by placing his horn under it. After repeating these

attempts several times, in spite of the interference of the keepers, his efforts were such

that the horn became suddenly detached under the violent pressure to which it was

subjected, and rolled off into the yard. The animal appeared to be much hurt, and

roared lustily for a few minutes. There was a considerable loss of blood from the

Avound, which, however, healed in a few days, neat's-foot oil being applied to it to keep

off the flies.

FiK. 2.

Head of male llhinoceros before the horn was torn off (August 10th, 1870).

"The horn, as will be seen (fig. 2), measures about 12 inches in length along its

anterior surface, which curves gradually backwards ; the widened base is 8| inches in

long diameter, and 5^ inches across. The lower surface presents a considerable cavity,

4s2
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about If inch iu depth, upon examining which it is clearly seen that the whole horn

has been cleanly torn away from the matrix.

"Very soon after the loss of the old horn, we observed indications that a new horn was

forming. This has increased rapidly in size, and is now already perhaps 1^ inch in height

(see fig. 3). It is thus certain that the Rhinoceros has the power of reproducing its horn

Fig. 3.

Head of male Rhinoceros, with new horn growing (January 3rd, 1871).

after the existing one has been broken off. I am well aware that this fact has already

been noticed by different explorers and observers ; moreover Mr. Blyth has informed

us (see ' Field,' Aug. 20, 1870, p. 173) that several years ago an accident similar to what

has been here recorded occurred to an animal of the same species in the Zoological

Gardens at Moscow, and that in this case likewise the horn grew again. I have never-

theless thought that the present occurrence is well worthy of a place among the records

of the Society. It is notorious that the reproduced horn of an animal is liable to be

materially different in structure from the normal horn ; and it is very possibly due to

some such accident as above mentioned, that we have been favoured with the creation

of certain new species of Rhinoceroses that have been based upon horns alone." '

At the scientific meeting of this Society held on Feb. 16th last I read an extract from

a letter addressed to me by Mr. William Jamrach, stating that he was bringing home

from Calcutta an example of "a new Rhinoceros, procured in the Bhootan Terai," and

I exhibited a drawing of the animal taken in Calcutta in January 1875 by Khaliludin

' Bhinoceros erossii, Gray, P. Z. S. 1854, p. 250, probably based upon an anterior horn of E. sumatranus

(f/. Blyth, P. Z. S. 1852, p. 1), and li. oswelUi, Gray, P. Z. S. 1853, p. 46, which is usually considered the same

as B. simus.
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Ahmed, a native draftsman '. Mr. Jamrach grounded his supposed new species on
" the markings of the skin, which seemed to be studded with buck-shot," the " very

long tail " and " extraordinary large ears."

When this animal reached London it was carefully examined by Mr. Garrod, Mr.

Bartlett, and myself, who all agreed that it was merely a young B. unicornis; as might

have been supposed to be probable from the locality in which it was obtained. The
animal died in Mr. Rice's establishment ; and the skin was not preserved ; but the skull

is in the Museum of the Eoyal College of Surgeons. Mr. Garrod, who has carefully

examined it, assures me that it agrees in every respect with the skull of B. unicornis of

corresponding age.

The present Rhinoceros, so far as is yet positively known, is only met with in a wild

state in the Terai region of Nepal and Bhootan and in the upper valley of the Brah-

maputra or province of Assam.

2. Rhinoceros sondaicus. (Plate XCVI.)

Rhinoceros sondaicus, Desm. Mamm. ii. p. 399 (1822) ; Sclater, P. Z. S. 1874, p. 182, pi. xxviii.

Rhinoceros javanicus, Geoff. St.-Hil. et F. Cuv. in Hist. Nat. Mamm. sub tab. 309.

" Indian Rhinoceros, Liverpool Zool. Gardens," Nat. Libr. vol. xsiii. plates 8 and 9.

Of the smaller One-horned Asiatic Rhinoceros the only specimen yet acquired by the

Society is the original of Mr. Wolf's second drawing (PI. XCVI.), which was executed

in the summer of 1874. This animal, which is of the male sex, was purchased by us of

Messrs. Cross and Jamrach on the 1st of March, 1874, for £800 2. We were informed

that it had been obtained at Batavia, and had been previously for some time in captivity

in some tea-gardens near the city. It stands about 3 feet 9 inches in height at the

shoulder.

Mr. Blyth, in a note to his memoir on Indian Rhinoceroses published in 1862^, has

stated that the adult male Rhinoceros which lived for many years in our gardens, and

for which the sum of £1000 was paid (meaning, I suppose, the specimen purchased in

1834), belonged to this species and not to R. unicornis. But there can be no doubt

that he was mistaken, as may be proved by reference to the specimen itself, now in the

British Museum.

On the other hand it seems probable that there had been a specimen of R. sondaicus

living in England previously to the arrival of our example. On referring to the figure

of the " Indian Rhinoceros in the Liverpool Zoological Gardens," given by Sir William

Jardine in the volume of the ' Naturalist's Library ' on " Thick-skinned Quadrupeds,"

the second fold of the skin across the back of the neck which distinguished R. sondaicus

from R. unicornis is plainly visible. So far, therefore, as can be ascertained from the

figure, the Rhinoceros living in the Liverpool Zoological Gardens in 183G, or there-

' See P. Z. S. 1875, p. 82. ^ See Report of the Council for 1875, p. 25. ' J. A. 8. U. xsxi. p. 151.
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abouts, must have been B. sondaicus \ In the ' Naturalist's Library ' we are told that

this animal was brought from Bengal, having been for some time kept in the gardens

of the Governor-General at Calcutta. At the time Sir William Jardine's correspondent

who describes it was writing, it had been sixteen months in Great Britain, during which

time it had visited London, Glasgow, and Edinburgh, and was the property of the

Managers of the Zoological Gardens at Liverpool. It was then supposed to be six

years old, and measured 4 feet 8 inches in height at the highest part of the back.

This Lesser One-horned Indian Rhinoceros was, as is well known, formerly supposed

to be only found in Java. From the researches of Mr. Blyth " and other Indian

naturalists, we now know that this is an error, and that R. sondaicus (or a very closely

allied form) occurs also in various parts of British Barmah, and in the Sunderbans of

Bengal, in the immediate neighbourhood of Calcutta. Of a specimen obtained in

this last-named locality I exhibit a drawing by a native artist, taken from the specimen

in the Indian Museum at Calcutta, which, so far as I can see, indicates no material

differences from R. sondaicus verns.

In the spring of 1874 Mr. W. Jamrach imported from Calcutta a young Rhinoceros,

stated to have been obtained in the Munipore district, of which I exhibit a drawing

made while the animal was at Hamburg. The example is rather remarkable for its

large head, long ears, and the numerous bossHike excrescences which cover its body

;

but after examining it in company with Mr. Bartlett and Mr. Garrod I came to the

conclusion that it was a young B. sondaicus ", although it appeared to have a rather

squarer, shorter upper lip than is usual in that species. This animal, after remaining

some time in London, was transferred to the Zoological Gardens at Berlin, where it now
remains. Dr. Peters, who, with his usual kindness, has more than once carefully

examined it for me, believes it to be B. sondaicus.

3. Rhinoceros sumateensis. (Plate XCVII.)

Double-horned Rhinocei-os of Sumatra, Bell, Phil. Traits. 1793, p. 283, unde

Rhinoceros sumatrensis, Cuv. Regii. An. i. p. 240 (1817).

' It would have been more satisfactory, of course, to hare been able to examine the preserved specimen of

this animal ; but this unfortunately cannot be done. The specimen in question was acquired after its death by

the Trustees of the British Museum, and mounted, and is entered in the ' Catalogue of Mammals,' published by
Dr. Gray in 1843, as " Rhinoceros unicornis, a. From Mr. Atkins' Menagerie". When our R. unicornis, which

died in 1849, was received at the British Museum, its skin was, as I have been informed, mounted over that

of the Liverpool specimen, which is consequently rendered inaccessible. It wiU be observed that notwith-

standing this, in the new ' Handlist of the Edentate, Thick-skinned, and Rumiuant Mammals,' published

by Dr. Gray in 1873, the former entry is continued (p. 46) " 88 a. Animal stuffed, Atkin's Menagerie " whereas

it should be " Zool. Society's Gardens."

' See Mr. Blyth's memoir ou the living Asiatic sjiecies of Rhinoceros, J. A. S. B. xxxi. p. 151 (1863).

' This conclusion did not please Mr. Jamrach, who in October 1874 printed an account of the supposed new
species on a sheet of green paper, and proposed to call it R. jamrachii !
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Rhinoceros sumatramis, RafHcs, Liun. Trans, xiii. p. 268 (1820).

Rhinoceros sumatrensis, Sclater, P. Z. S. 1873, p. 790, pi. Ixvii. ; Baitlctt, P. Z. S. 1873, p. 104,

pi. xi. [vit.).

Ceratorhinus sumatrensis, Gavrod, P. Z. S. 1873, p. 92.

Ceratorhinus crossii, Gray, Ann. N. H. ser. 4, vol. x. p. 209.

Ceratorhinus niger, Gray, Hand-1. Edeiit. &c. p. -18.

The first example of the true Sumatran Rhinoceros received by the Society arrived

in the Gardens on the 2nd of August, 1872, and, after some negotiations, was purchased

of Mr. William Jamrach, who had deposited it in our care, for the sum of £600.

Shortly after its arrival the present drawing of it (Plate XCVII.) was taken by Mr. Wolf.

The animal, which was an old female with the lower incisors lost, did not thri\e with

us, and died about six weeks after its arrival. Professor Garrod has given us an

excellent account of the anatomy of its soft parts in the Society's ' Proceedings '

' ; and

the skin and skull were sold to the trustees of the British Museum.

Some time afterwards I ascertained from Mr. William Krohn that this animal had

been originally captured in the Sunghi-njong district of Malacca, and had been sold by

him to Mr. Jamrach through a London agent.

Although after this date several Rhinoceroses from the same district or the neigh-

bouring territory of Johore were imported into Europe ^ we have not up to the present

time succeeded in replacing our loss of this species ^.

In an article in the ' Annals of Natural History ' for 1872 ^ the late Dr. Gray, without

even ever having seen the two animals then living in our Gardens, endeavoured to show

that the next species, which I have named B. lasiotis, was the true R. sumatrensis,

and termed the present animal R. crossii, Blyth having previously suggested that the

horn upon which B. crossii. Gray (P. Z. S. 1854, p. 250), was established probably might

have been that of an individual of B. sumatrensis °. But in his ' Hand-list of Edentate

Thick-skinned and Euminant Mammals,' published in 1873, Dr. Gray changed his

opinion, and proposed the new name Ceratorhinus niger for the Sumatran Rhinoceros,

under which designation our specimen, now stuffed, in the British Museum, at present

stands ^.

' " On tlie Visceral Anatomy of the Sumatran Ilhinooeros {Ceratorhinus sumatrensis),'' by A. H. Garrod, ii.A.,

F.Z.S. (P. Z. S. 1873, p. 92).

^ See Ur. Bartlett's account of a female of this species that produced a young one on board ship Lu the

Victoria Doclss in December 1872 (P. Z. S. 1873, p. 104).

' P.S., July 28th, 1876.—In July 1 875, just after this paper was read, Mr. C. Jamrach deposited in the Gardens

an adult female of this llbinoccros, which was subsequently purchased by the Society for the sum of ^£000.

' Ann. Nat. Hist. ser. 4. vol. x. p. 207.

' J.A.S.B. xxxi. p. 156.

° P.S., July 1876.—Blyth, however, in his ' Catalogue of the Mammals of Burmah,' published after his

decease, came to exactly the contrary conclusion, and united E. lasiotis to 7? crossii. So much for the value of

names based on horns and such fragments of specimens I
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4. Ehinoceeos lasiotis. (Plate XCVIII.)

Rhinocei'os sumairensis, Anderson, P. Z. S. 1872, p. 129 ; Sclater, P. Z. S. 1872, p. 185.

Rhinoceros lasiotis, Sclater, P. Z. S. 1872, p. 493, pi. xxiii. and p. 790 j Ann. N. H. ser. 4, vol. x.

p. 298 ; Rev. List of Vert. Suppl. p. 8.

Ceratorhinus lasiotis, Garrod, P. Z. S. 1873, p. 92.

Ceratorhinus sumatranus, Gray, Hand-list of Edentates &c. p. 47.

Ceratorhinus crossii, Blyth, J. A. S. B. vol. xliii. p. 51 (1875).

Mr. Wolf's drawings of the present Rhinoceros were taken in 1872 from the only

individual of the present species yet known, which is still living in good health in our

Gardens.

This animal was originally captured near Chittagong in Eastern Bengal, in January

1868, in the manner described as follows in one of the Calcutta newspapers :

—

" The quiet station of Chittagong has been lately enlivened by the presence of a

Rhinoceros. It appears that about a month ago some natives came into Chittagong

and stated that a Rhinoceros had been found by them in a quicksand, and was quite

exhausted with her efforts to release herself. They had attached two ropes to the

animal's neck, and with the assistance of about 200 men dragged her out, and keeping

bar taut between two ropes they eventually made her fast to a tree. The next morning,

however, they found the Rhinoceros so refreshed and making such efforts to free herself

that they were frightened, and made application to the magistrate of Chittagong for

assistance. The same evening Captain Hood and Mr. H. W. Wickes started with eight

Elephants to secure the prize, and after a march of about sixteen hours to the south of

Chittagong they came up with the animal. She was then discovered to be a Sumatran

Rhinoceros, rather more than four feet in height, with a smooth hairy skin somewhat

like that of a Pig, and with two horns (one up high, almost between the eyes, and

small, the other rather larger and just above the nose), and the upper lip almost coming

to a point and protruding a little.

" The Elephants at the first sight of the Rhinoceros were very much afraid and

bolted one and all, but after some little exertion they were brought back and made to

stand by. A rope was now with some trouble attached to the animal's hind leg and

secured to an Elephant ; at this juncture the Rhinoceros roared, the Elephants again

bolted; and had it not been for the rope slipping from the leg of the Rhinoceros, that

limb might have been pulled from the body. The Rhinoceros was, however, eventually

secured with ropes between Elephants and marched into Chittagong in perfect health.

Two large rivers had to be crossed :—first, the Sungoo river, where the animal was

tuwed between Elephants, for she could not swim and could only just keep her

head above water by pjiddling with the fore feet like a Pig ; and secondly, the Kurna-

foolie river, when the ordinary cattle ferry-boat was used. Thousands of natives

thronged the march in, which occupied a few days, the temporary bamboo bridges on

the Government road invariably falling in with the numbers collected thereon to watch
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the Rhinoceros crossing the stream below ; and sometimes the pi'ocession was at least

a mile in length. The ' Begum,' as the Ehinoceros has been named, is now free from

all ropes and kept within a stockaded enclosure, having therein a good bath excavated

in the ground and a comfortable covered shed attached. She is already very tame, and

will take plantain-leaves or chuppattees from the hand, and might almost be led about

by a string."

The fact of a Two-horned Ehinoceros being in captivity in Chittagong having become

known to the Council of the Society, various endeavours were made to come to some

arrangement with tlie owners for its acquisition. These, however, did not lead to any

result.

In November 1871 Mr. William Jamrach, being in Calcutta and nearer to the spot,

was more successful in his negotiations, and, having obtained possession of the animal,

removed it to that city. Here it was carefully examined by Dr. Anderson, and minutely

described in a communication to the Society read on the 6th of February, 1872 ', under

the name of S. sumatren&is. On its arrival in England on the 15th of the same month

it was purchased by the Society for the sum of £1250, and placed in the Elephant-

house, being still supposed to be an example of i?. sumatrensis ". Later in the same

year, however, an example of the true B. sumatrensis having been obtained by the

Society, it became obvious that the Chittagong animal must belong, so far as could be

told from an examination of the living individual, to a different species. I accordingly

proposed to name it lasiofis, from the peculiar fringe of long hairs on the edges of the

Ei-. 4.

Eight ear of M. lasioiis, sliowiiig loug hairs on ear-conch.

ears, and described it under that name first at the meeting of the British Association at

Brighton on the 16th of August ', and subsequently in a communication to this Society \

Dr. Anderson, in his memoir above mentioned, has specially commented on this

SeeP.Z.S. 1872, p. 129.

^^See P.Z.S. 1872, p. 185, and lU. London News, llarch 23rd, 1872.

' See Kep. Brit. Ass. 1872, p. 140; also 'Times,' August 10th, 1872, p. 5; ' Athenfcum,' Aug. 24, 1872,

p. 243; and ' Nature,' Oct. 24, 1S72, p. .518. ' Sec P. Z. S. 1872, p. 79U.
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peculiarity, but was inclined to think it might be individual, not being aware of the

other diiferences between the two forms. In E. sumatrensis the ears are filled with

short bristly hairs internally, but there is no special elongated fringe on the outer edge.

In R. lasiotis the interior of the ear-conch is nearly naked.

The Sumatran Rhinoceros is also much smaller in bulk than the Hairy-eared, and

about 6 inches less in height at the shoulder.

Another point of distinction between the two animals is the longer tail of R. suma-

trensis, which is only covered by short black straggling bristles. In R. lasiotis the tail

is shorter and tufted, terminating in long brown hairs.

Fis Fis. 6.

Front view of head of R. lasiotis. Front view of head of R. sumatreiisis.

The distance between the ears is much greater in R. lasiotis than in R. sumatrensis,

as will be seen by the accompanying drawings (figs. 5 and 6) ; and there can be no

doubt that the skulls of the two species, when they can be compared, vv^ill exhibit

corresponding differences.

The skin of i?. lasiotis is smoother and paler in colour ; the hairs are longer and finer

and of a rufescent hue, giving the animal a general colouring of lightish brown. In

R. sumatrensis the skin is much darker and the hairs are short and bristly.

Whether these and other differences between R. lasiotis and the ordinary R. suma-

trensis will be strengthened by corresponding di^'ergences in their anatomy and osteology

cannot be ascertained until the death of the present individual.
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In the mean time I may be permitted to state my own opinion, that it will be found

that B. lasiotis is a northern representative of R. sumatrensis, taking its place in

Chittagong and Assam, where there are reports of the existence of a Two-horned

Rhinoceros ^

5. EEmocERos BxcoENis. (Plate XC'IX.)

Rhinoceros unicornis, /3. bicornis, Linn. S. N. i. p. 104.

Rhinoceros bicornis, Gm. S. N. i. p. 57, 1788 ; Sclater, P. Z. S. 1868, p. 529, pi. 41 ; Rev. Cat. ^'ert.

p. 80 ; Student & Int. Obs. vol. iv. p. 321, cum tab. ; 111. London News, Oct. 3rd, 1868.

Rhinoceros keitlou, Blanford, Zool. Geol. Abyss, p. 243.

Black Rhinoceros of Abyssinia, Baker, Nile-Tributaries (1872), p. 246.

On the 11th of September, 1868, the first living African Rhinoceros that had been

brought to Europe since the days of the Roman Amphitheatre arrived in the Society's

Gardens, where it still remains in excellent health and condition. On its arrival this

animal, which is of the male sex, and was then quite young (probably not more than

two years old), measured about 6 feet in length of body, and stood 3 feet 6 inches in

height at the shoulders. In August 1872 it stood 4 feet 6 inches in height, and has not

much increased in that respect since that date, though the length of its body is now

rather greater (about 8 feet 6 inches), and its bulk is certainly more considerable.

Mr. Wolf's drawing (PI. XCTX.) represents this animal as it appeared in 1872, and

may be compared with Mr. Smit's drawing of the same individual (P. Z. S. 1868,

pi. 41), which was taken in 1868, shortly after its arrival.

The present animal was purchased by the Council of Mr. Carl Hagenbeciv, the well-

known dealer of Hamburg, for the sum of £1000. Mr. Hagenbeck had received it a

few days previously, along with a large collection of other animals, from the late Herr

Casanova, of Vienna. For several years successively this enterprising traveller had been

in the habit of visiting in winter the country inhabited by the Hamran Arabs, to the

south of Cassala, in Upper Nubia, and of bringing home thence Giraffes, Elephants,

and other large animals captured by the prowess of those mighty hunters of whom

Sir Samuel Baker has told us such marvellous stories". In Herr Casanova's last

expedition, made in the winter of 1867-68, this living Rhinoceros was one of his spoils,

previous attempts to bring home living specimens of the same animal having been

unsuccessful. The African Rhinoceros in the Zoological Gardens of Berlin was received

subsequently—from the same source, I believe.

To assign to this animal its correct scientific name is a matter of some little diflSculty,

as I shall now endeavour to show. Of the two forms of African Rhinoceros commonly

distinguished as " White " and " Black "—though, according to some authorities, there

' These reports have since been confirmed by more positive evidence. See P. Z. S. 1875, p. 506.

- See Baker's ' Nile-Tributaries of Abyssinia ' (new edition), 1872, p. 114 et seq.

4t2
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is much variation in the colour of both forms, and these terms do not well distinguish

them—there can be no question that our specimen belongs to the latter category. The

long extensile upper lip of our animal and the shape of its horns at once show that

it is not referable to R. simus, and that it belongs to the form of which the species

(if there really be more than one) are commonly known as R. biconiis. The late Sir

Fis.

Head of li. hicornis, from specimen in Brit. Mus.

Andrew Smith, an excellent authority on African mammals, was the first to separate

a species from R. hicornis under the name R. keitloa'^, distinguished principally by the

two horns being equal or nearly equal in length, whereas in R. hicornis " the posterior

in neither sex is ever much beyond a third of the length of the anterior." On
examining the stuflfed specimens of these two supposed species in the gallery of the

British Museum these differences are most satisfactorily apparent, as will be seen by

the sketches which I exhibit (figs. 7 & 8).

' See Illustr. Zool. S. Afr., Mammals, pi. 1.
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But our Nubian animal, as will be seen from PI. XCIX., is unfortunately inter-

mediate between the two ; and the same is the case with other specimens of African

Rhinoceroses that I have examined. Our beast is certainly, as regarded its horns,

Fi-. 8.

Head of E. Jceitloa, from specimen in Brit. Mus.

nearer in character to the so-called E. keitloa; and the same was the case with

Mr. Blanford's specimen killed on the Anseba, and now in the British Museum, so
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that Mr. Blanlbid' has identified the Ehinoceros of N.E. Africa with S. keitloa^. But
in the Rhinoceros at Berlin, of the head of which I exhibit a drawing kindly procured

foi- me by Dr. Peters (fig. 9), the horns would appear to be much more nearly like

those of ^. bicornis ; and we must recollect that that came from exactly the same district

as our specimen. I have also seen other examples of Two-horned Rhinoceroses clearly

intermediate between the two forms.

Fig. 9.

Head of Nubian Rhinoceros iu Zool. (iard. Berlin.

Under these circumstances 1 have thought it better for the present to let our Rhino-

ceros stand under the name R. hicornis. At the same time, 1 think it highly probable

that, when more specimens have been obtained and the subject has been more

thoroughly investigated, ample difference will be found to exist between R. hicornis

and R. keitloa. And, looking to the extent of country between the known patriae of

these species and the Nubian form to which our animal belongs, I think it by no means

unlikely that the latter may be ultimately found to belong to a third species, or, at all

events, to a third well-marked geographical race.

' Geol. and Zool. of Abyssinia, p. 243.

' See also Gray, Ann. N. H. ser. 4, vol. iii. p. 244 (1869), where Mr. Jesse's specimen, killed in Abyssinia, is

referred to It. keitloa. But in the same author's ' Handlist,' published in 1873 (p. 51), Mr. Blanford's specimen

killed on the same occasion is entered as lihinasier bicornis ! (I. c. p. 51. sp. 1305. 1-).
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APPENDIX.

List of Rhinoceroses belonging to the Society's Collection, 1834-1875.

1. KniNOCEROs UNICORNIS, Linn. Indian Ehinoceros.

a. Male. Pm-chased, May 28tli, 183i. See P.Z. S. 1834, p. 41, and Trans. Zool. Soc. iv.

p. 31. Died Sept. 19, 1849.

b. Female. Purchased, July 5th, 1850. Died Dec. 14, 1873.

c. Male. Presented by A. Grote, Esq., F.Z.S., July 25, 1864. See P. Z. S. 1864, p. 373.

d. Female. Brought from Calcutta by the Society's Collector, July 25, 1864. Sent in

exchange to the Jardin des Plantes, June 20, 1865.

2. Rhinoceros sondaicus, Cuv. Javan Ehinoceros.

a. Male. Purchased, March 1, 1874.

3. Rhinoceros lasiotis, Sclater. Hairy-eared Rhinoceros.

a. Female. Pm-chased, Feb. 14, 1872. See P. Z. S. 1872, p. 185 et p. 493, pi. 23.

4. Rhinoceros sumatrensis, Cuv. Sumatran Rhinoceros.

a. Female. Deposited, Aug. 2; purchased Aug. 21, 1872. Died Sept. 21, 1872. See

P. Z. S. 1872, p. 794, pi. 67, et P. Z. S. 1873, p. 92.

b. Female. Deposited, July 14, 1875.

5. Rhinoceros bicornis, Linn. Two-horned Rhinoceros.

a. Purchased, Sept. 11, 1868. From Upper Nubia. See P.Z. S. 1868, p. 529, pi. 41.

DESCRIPTION OF THE PLATES.

PLATE XCV.

Rhinoceros unicornis, male.

Lithographed from a water-colour drawing made by Mr. Wolf in 1872, from the

male specimen presented by Mr. A. Grote, F.Z.S., July 25, 1864.

PLATE XCVI.

Rhinoceros sondaicus, male.

Lithographed from a water-colour drawing made by Mr. Wolf, in 1874. of the male

specimen purchased March 1, 1874.
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PLATE XCVII.

Mhinoceros sumatrensis, female.

Lithographed from a water-colour drawing made by Mr. Wolf, in 1872, from the

female deposited August 2, 1872, and purchased August 21, 1872.

PLATE XCVIII.

Mhinoceros lasiotis. female.

Lithographed from a water-colour drawing made by Mr. AVolf, in 1872, from the

female purchased February 14, 1872.

PLATE XCIX.

EMnoceros bicornis, male.

Lithographed from a water-colour drawing made by Mr. AVolf, in 1872, from the

male specimen purchased September 11, 1868.
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Brachynota ahhotii, 534.

Brachyotus yalapayoensis, 493.

Brachypus euptilosus, 191.

urostictus, 191.

Brachyunis atricapillus, 188.

enjtJiroyaster, 187.

sordidi.is, 188.

British Annelida, on the, by W. C. M'Intosh, 371.

Broderipus aerorhymhus, 185, 186, 250.

frontalis, 185, 186.

sinensis, 186.

Bubo philippensis, 144.

Bubulcus coromanda, 237, 252.

Bucco barbiculus, 157.

Jlavigtila, 156.

Jicemacephalus, 156.

indicus, 156.

luteus, 156.

MfWlMS, 157.

niger, 158.

-parvus, 157.

pihilippensis, 156, 157.

rafflesius, 156.

ros«MS, 157.

ruhricollis, 156.

rubricapillus, 157.

Buceros bicornis, 165.

birostris, 293.

cristatus, 167.

gingalensis, 169.

hydrocorax, 167, 250.

inscitZptes, 166.

leucocepJialus, 165.

manillce, 168.

manillensis, 168.

obscurus, 167.

panayensis, 166, 168.

panini, 168.

planicornis, 164.

platyrhynchii^, 164.

Buceros sulcatus, 165.

sulcirostris, 166, 168.

homrai, 165.

Budytes rayi, 305.

viridis, 196, 250.

Butalis griseosticta, 183.

grisola, 183.

latirostris, 183.

manillensis, 183, 250.

Butastur indicus, 143, 249.

Buteo galapagemis, 403, 467, 495.

holospilus, 142.

leucops, 495.

Butler, Arthur Gardiner. Revision of the Hetero-

cerous Lepidopteraof the family Sphingidse, 151.

Butorides javanica, 237, 252.

javanicus, 497.

plumbeus, 464, 467, 497.

Cacatua hmyiaturopygia, 132, 249.

minor, 132.

Cacomantis merulinus, 160, 250.

Cactornis ahingdoni, 463, 465, 467, 469, 486, 487.

assimilis, 463, 467, 469, 486.

grimpeur, 485.

inornata, 485.

^9«2Zirfa, 463, 465, 469, 487.

scawZfiis, 463, 466, 467, 485, 486, 487.

Ccequosa australasice, 582,

phalaris, 596.

triangularis, 597.

Calamoherpe (Herbivox) canturiens, 190.

orientalis, 195.

Calasymholus astylus, 591.

(•(KCM.'!, 592.

cerisii, 592.

geminatus, 592.

KrM^ermaMm, 592.

Calcop>haps bornensis, 221.

formosana, 221.

Oalialcyon coromanda, 155, 249.

Oalidris arenaria, 464,467, 503.

Oallenyo chloroptera, 542.

Calliomma bubastus, 551.

calliomence, 540.

galianna, 539.

licastus, 539, 540.

lutescens, 540.

—-— nomius, 5.39, 631.
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Calliomma orielus, 543.

parce, 539.

l)luto, .538, 630.

ochracea, 5-51.

thomtes, 540, 631.

triptolemas, 543.

Calliope camtsehaAensis, 194, 250.

Callisie ruficervix, 506.

Calobates melanope, 196, 250.

sulphurea, 196, 197.

Caloenas nicobarica,^22, 251.

Oalornis alhifrons, 203, 204.

dcmricus, 205.

neglecta, 205.

panayensis, 205, 251.

Calymnia panopus, 625.

Camarhynchus cinereus, 462, 463, 469, 491.

crossirostis, 463, 466, 469, 489.

habeli 460, 463, 467, 489, 490, 491, 510.

_ prosthemelas, 463, 466, 467, 490.

psiitaculus, 463, 467, 469, 488, 489.

vai-iegatus, 463, 467, 489, 490, 510.

Gancroma coromanda, 237.

Capito Jlavicollis, 156.

rosaceicollis, 157.

Caprimulgus afftais, 160.

albonotaius, 160.

europceus, 341.

griseatus, 160, 250.

macrotis, 159.

macrourus, 159.

mncrMr-MS, 160.

manillends, 159, 249.

monticola, 160.

nigripennis, 160.

scMegelii, 160.

CarJo liicidus, 246.

sinensis, 246.

Carina moschata, 258.

Carpophaga cenea, 215, 216, 251.

carola, 216.

casia, 217.

chalybura, 215, 216.

- griseogularis, 218.

- griseopectus, 216.

- insularis, 216.

- neglecta, 216.

-^auZma, 215.

Carpophaga pectoralis, 216.

perspicillata, 216.

piclccringi, 215.

poliocephala, 217.

pusilla, 215.

syloatica, 215.

Cautethia chinensis, 602.

noctuiforniis, 602.

Ceblepyris aterrima, 178.

cceiidescens, 178.

lineata, 177.

lucttwsus, 180.

numeralis, 177.

plumbea, 175.

tricolor, 177.

Cecropis daurica, 185, 250.

Centrococcyx viridis, 163, 250.

chlorhynchus, 163.

Centropus nielanops, 164.

molkenboeri, 163.

nigrifrons, 164.

Cephonodes bombyliformis, 518.

croatiai, 523.

fuciformis, 520.

%fos, 522.

Ceratomia amyntor, 621.

hageni, 621.

quadricornis, 621.

repentinws, 611.

Ceratorhinus crossii, 651, 652.

lasiotis, 652.

migrec, 651.

SKmaicaniW, 652.

—^— sumatretisis, 651.

Cereopsis, cervical vertebra of, 260, 261, 272.

, dorsal vertebra of, 262, 272.

, humerus of, 266.

cinereus, 254.

novce-Jwllandice, 270.

Certhia jugidaris, 200.

philippensis, 201.

minor, 200.

purpurea, 200.

sperata, 200.

Certhidea fusca, 463, 467, 477.

olivacea, 463, 466, 476.

Cervus dama, 4.

C«!/a; cyanopectus, 153.
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Ceyx lu^niensis, 153.

melanura, 153, 249.

philippinensis, 153, 249.

tridactyla, 153, 249.

Chcerocampa aglaor, 632.

alcides, 631.

alecto, 555, 631.

amadis, 564, 631, 632.

anuhiis, 562.

aryentata, 559.

aristor, 563.

balsamincB, 560.

hatschii, 567.

hernardus, 566.

brasiliensis, 557.

6c«>i)iMS, 566.

bisecia, 560.

bistriffata, 562.

boisduvalii, 558.

butus, 561.

catMS, 558.

cajyensis, 555.

cecrops, 555.

ceZ«no, 558, 631.

ceZcno, 516, 557, 558.

celerionina, 557.

ceratmnioides, 565.

ckcerilus, 545.

charis, 557.

ehiron, 565, 631.

cZo«7w, 561, 562, 567, 631.

comminwens, 561.

crameri, 578.

crotonis, 563, 631.

cwroafa, 557.

> curvatus, 557.

r cyrene, 561, 631.

deserta, 638,

docilis, 564, 644.

—-- dolichus, 547.

(^caucus, 559,

dniryi, 631.

echeclus, 631.

elegans, 556, 631,

cZpenor, 554.

epaplii^s, 631,

epicles, 631,

eras, 567,

Chcerocampa erotoides, 566, .567.

—— erotus, 566, .567.

fson, 555.

eumedon, 631.

/aico, 562, 563, 632.

Jicus, 578.

Jinnata, 559.

fratema, 554.

fugax, 565.

geryon, 631,

gonograpta, .562,

gordius, 558, 631.

gracilis, 556.

gundlachii, 564.

haitetisis, 565.

hesperus, 631.

hortidanus, 565.

hystrix, 563.

idrceus, 552.

ignea, 566.

irtornate, 561.

intersecta, 638.

in-orata, 564.

isaon, 631.

japonica, 560, 643,

jason, 557,

jugurtha, 631.

kotschyi, 631.

Zffvis, 564.

leivisii, 554, 643.

lineosa, 562.

?Mcasii, 558, 560, 561, 638.

lycetus, 560.

macromera, 554.

maculator, 632.

major, 562.

megcera, 577.

minor, 562.

minus, 550.

mirahilis, 554, 643.

nechits, 565.

neoptolemus, 556.

nmi, 572.

nessus, 565, 631.

nitidula, 564.

oldenlandia;, 558, 559, 560, 631, 643.

orpheus, 550.

—— osiris, 557.
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Chcerocanipa pedlkosta, 56ti.

pampinatrioc, 546

pellenia, 608.

phoenix, .551.

pollux, 631.

porcellus, 547.

porcus^ 561.

procne, 564, 638.

prunosa, 637.

puellaris, 638.

punctiveiiata, 562.

raffesii, 556.

rhesus, 631.

rivularis, 554.

robinsonii, 563.

rosina, 559.

rubicundus, 565.

riibiffinosa, 546.

sadavorum, 558.

schenlci, 557.

scrofa, 566.

silhetensis, 560, 644.

sirenwa, 574.

suffusa, 555.

swinhoei, 548.

fersa, 561, 563.

thalassina, 564.

iheylia, 555, 556, 566.

trans/k/urata, 552.

trilineata, 556.

tyndarus, 631.

vete, 561.

versicolor, 546.

versuta, 564.

virescens, 563, 644.

yorkii, 631.

Chalcoeoccyx ameihystinus, 160, 250.

Clmlcophaps bornensis, 221.

formosana, 221.

incZjcn, 221, 251.

moluccensis, 221, 222.

Charadrius alexandritiiis, 227.

autumnalis, 228.

cristatus, 225.

curoniais, 227.

dubius, 227.

/mZwim, 226, 251.

^«o^TOyi, 227.

Charadrius longipes, 226.

mongolus, 227.

philippinus, 227.

semipahnatus, 501.

Charles Island, 448, 454, 455, 456, 459, 462, 469.

, birds found in, 466,

Chasmorhynchus nudicolUs, 341, 352.

Chatham Island, 448, 454, 456, 462, 469.

, birds found in, 466.

Chloeia fucata, 395, 414.

Ohlorina megcera, 577.

Chloranas amethystina, 214.

leucoiis, 214.

Ohromis erotus, 566.

Chrysocolaptes hcematribon, 131, 147, 249.

ZwM^tw, 147, 249.

xanthocephalus, 131, 147, 249.

Circaetus holospilus, 142.

Circus (erutjinosus, 144, 249.

cyaneus hudsonius, 143.

melanoleucos, 143, 249.

spilonotus, 143, 249.

Oisticola semirufa, 195, 250.

Citta melanocephala, 187.

Gittocincla luzoniensis, 193, 250.

Cizara ardenice, 552.

Clanis achemenides, 627.

nicoharensis, 628.

phalaris, 596.

Climacteris striolcUa, 201.

Onemiornis caleitrcms, restoration of the skeleton

of, with remarks on its affinities in the

Lamellirostral group, by Professor Owen, 253.

, coracoid of, 264, 272.

, dorsal vertebrfe of, 262, 272.

, ectocondyle of, 267.

, humerus of, 265, 266, 272.

— , introductory remarks upon, 253.

-, limb-bones of, 264-270.

, metacarpal of, 268.

, metarcarpus of, 267.

, metatarsus of, 269.

, pelns of, 268.

, skuU of, 254-260, 271.

, sternum of, 263, 272.

, ulna of, 267, 272.

, vertrebrse of, 260-203,

Coci:Mhrait,stesp>hilippiiiensis, 209.

72.
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Coccothraustus sinensis, 208.

Cocytius forestall, 613.

iatrophce, 599.

rustica, 606.

Colax apulus, 627.

Collocalia francica, 158, 159.

fucijihaga, 158, 159.

linchi, 158.

troglodytes, 158, 157, 249.

Colmnba alba, 217.

alhicapilla, 221.

(imboiiiensis, 212.

aromatica, 212, 213.

augusta, 222.

bicolor, 217.

eceruleocephala, 222.

chinensis, 220.

chrysochlora, 222.

cinnamomea, 213.

cinerea, 220.

CT-MejJte, 221.

cyaneopileata, 221, 222,

n/anocephala, 222.

dussumieri, 218.

ferruginea, 213.

fuhicollis, 213.

griseocapillata, 221,

liumilis, 219.

incZica, 221, 222,

javanensis, 221.

javanica, 221,

javaiiicoides, 222.

leucotis, 214.

littoralis, 217.

Inzonica, 221.

miniata, 220.

moZwccedsis, 222.

nicobarica, 222.

nivea, 221.

occipitalis, 214.

ofcij;, 212,

orientalis, 220.

pthasianella, 218.

phoenicorliynclia, 220,

picturata, 220.

. jnleata, 221.

pompadora, 212.

pulcherrima, 222,

. purpurea, 210,

Colmnba rubricapilla, 222.

sanguinea, 221.

striata, 223.

superciliaris, 221.

sylvatica, 215.

timorensis, 222.

<«)•(«./•, 220.

vernans, 210.

viridis, 210.

philippcnsis, 210.

(Osmotreron) fidvicollis, 211.

Colymhus minor, 245.

philippensis, 245.

Copsyclms mindanensis, 194, 248, 250.

?)MJSJC!tS, 194.

Coracias orientalis, 152.

Coracina fasciata, 175.

Coracomorpjlice, on the morphology of tlie face in the,

300-345.

Cornipalpms succinctus, 535.

Corvus adsimilis, 181.

balicassius, 180.

brachyiu-us, 187, 188.

brevipennis, 201, 202.

. foronc, 303, 349.

CHca, 202.

fmgilegus, 300, 349.—— novce-guinece, 175, 177.

papuensis, 175, 176.

philippensis, 187.

. 2Mlippinus, 201, 202, 251.

striatus, 175.

validus, 202.

Corydalla hasseltii, 198.

iafuscata, 198.

lugubris, 198, 250.

richardi, 198,

rufula, 198.

Corydonis jyyrrjiopterus, 163.

Coryllis galgulus, 137.

Jiartlaubi, 136.

occipitalis, 135,

—^ regulus, 135.

CorytJiornis crisiata, 152.

Cossyphus caudatus, 189.

Ooturni.r e.vcalfactoria, 224.

—flavipes, 224.

Craniorrhinus leucocephalus, 165, 247, 250.

Crateropus caudatus, 189, 250.
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Crax alberti, 274, 277, 280, 281, 282, 287.

albini, 274.

aldrovandi, 276.

aleetor, 274, 277, 278, 287.

, list of living specimens exhibited in the

Society's Grardens since 1860, 278.

azarce, 278.

hlumenhacMi, 274, 275, 279, 280.

carunculata, 279, 287.

, list of living specimens exhibited in the

Society's Gardens since 1860, 280.

circinatus, 278.

curassous, 274.

dauhentoni, 274, 276, 277, 279, 281, 286.

, list of living specimens exhibited in the

Society's Gardens since 1860, 277.

• discors, 278.

ediuardsi, 274.

fccsciolata, 281.

galeata, 285.

glohicera, 274, 275, 276, 277, 279, 280, 286.

, list of living specimens exhibited in the

Society's Gardens since 1860, 275.

globulosa, 274, 277, 279, 287.

ineommoda, 281, 287.

mil-ani, 276, 277, 280, 281.

mitu, 283.

pausci, 285.

peruviamis, 274.

pinima, 278, 281.

pseudcdeetor, 274.

rubra, 274.

rubrirostris, 279.

sclateri, 277, 278, 279, 281, 287.

, list of living specimens exhibited in the

Society's Gardens since 1860, 279.

sloanei, 277.

temmincl'ii, 274.

tomeniosa, 284.

tuberosa, 283.

urumutum, 282.

viridirostris, 262.

yarrelli, 279.

Craxirex galapagoensis, 495.

umcinctus, 494.

Creagrus furmtus, 464, 506.

Cressonia jttglandis, 589.

pollens, 590.
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Cressonia robinsonii, 590.

Crex pygmo'a, 230.

Cuculus cegyptius, 163.

capensis, 161.

decorus, 163,

flaviventris, 161.

Jlavus, 160.

hyperythrus, 161.

merulinus, 160.

mindanensis, 162.

mindanensis nwvius, 162.

panayanus, 162.

philippeiisis, 163.

radiatus, 161.

solitarius, 161.

variegatus, 162.

xanthorhynchus, 160, 161.

Culpepper Island, 448, 468.

Ouncuma leucogaster, 142, 249.

Curassows now or lately Uving in the Society's Gar-

dens, by P. L. Sclater, 273.

Cyclopsiita loxia, 134, 135.

lunulata, 133, 249.

Cygnus americanus, 270.

falconeri, 3, 113, 116.

Cyornis banyumas, 182, 250.

Cyi^a ferruginea, 554.

Cypselus comatus, 158.

Dacelo concreta, 156.

coromandeliana, 155.

lessoni, 156.

lindsayi, 156.

Dajila bahamensis, 458, 464, 467, 499.

Dajihnis angustans, 572.

bhaga, 573.

horsfieldii, 572, 573.

hypothoUs, 558, 572, 573.

minima, 573, 644.

nerii, 572.

pallesceiis, 572, 631.

pandorus, 575.

placida, 573.

protrudens, 572.

Daphnusa colligata, 594, 640.

mislcini, 544.

ocrfZari's, 594, 628.

orbifera, 594.

porphyria, 640.

4y
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Daptrius ate.r, 206.

Darapsa hhiir/a, 573.

hutus, 561.

. cJicerilus, 545.

eras, 567.

hypothous, 572.

marginata, 553.

myroH, 546.

pjiolus, 546.

-placida, 573.

porcus, 561.

rhodocera, 545, 567.

versicolor, 546, 637.

Daremma repentlnus, 611.

MrerfwZosa, 611,

Dasylepli asperrima, 374, 392, 398.

Dasylophus cumhu/i, 127.

superciliosus, 162, 163, 250.

Deidamia inscripta, 535, 636.

Deilephila cenopion, 622.

alecto, 555.

annei, 571.

ardenice, 552.

Jienerii, 571.

higuttata, 568.

boisduvalii, 558.

calverleyi, 569.

celeno, 630.

celerio, 558.

chamcenerii, 569.

clotho, 558.

costato, 569.

cretica, 555, 558.

cyrene, 561.

dahlii, 569.

ciaZn, 625.

daucus, 568.

elpenor, 554.

epilobii, 571.

cros, 567.

«son, 555.

esulcs, 571.

euphorhice, 569, 570.

euphorbiarum, 638.

jaW, 569.

hippophaes, 571.

hypotlwus, 672.

idrieus, 552.

Deilephila inquilina, 558.

intermedia, 569.

lacordairei, 577.

laihyrus, 569, 630.

lineata, 568.

Zij;o™ic«, 568.

mauritanica, 570.

««H», 572.

nicwa, 570, 571.

oldenlandice, 559.

opheltes, 568.

osiris, 557.

porcellus, 547.

porcia, 566.

ranzani, 623.

rubiginosa, 546.

saclavorum, 558.

scrofa, .566.

spint/asc-M, 568, 571, 630, 638.

syriaca, 545.

iersa, 563.

tithymali, 569, 570.

vespertilio, 571.

vespertilioides, 571.

zygophylli, 570.

Dendrocolaptes albieollis, 292, 319, 351.

Dendrocygna vagans, 242, 252.

Dendrceca cestiva, 473, 474.

awecoZa, 458, 460, 463, 466, 467, 473, 474, 492.

bryanti, 473.

capitalis, 473.

gundlachi, 473.

petechia, 473, 474.

ruficapilla, 473.

ruftgula, 473.

vieilloti, 473, 474.

Dermophrys jagori, 207.

Diamim Jlavtim, 199.

rectrocinctum, 199, 251.

Dieholophus cristatus, 293.

Dicrurus annectens, 180.

balicassius, 131, 180, ISl, 248, 250.

ccerulescens, 181.

ZoMops, 333, 334, 350.

leucopygialis, 181.

mirabilis, 131, 181, 250.

musicus, 181.

Dielophila godarti, 615.
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Dielophila latreillii, 614.

Dilophonota alope, 600.

caicus, 605.

dominf/onis, 604.

ello, 603.

gutturalis, 604.

lassatt.rii, 604.

meriancr, 603.

o6scu)'rt, 604.

cenotrus, 603.

omphalem, 603, 630.

pallida, 604.

piperis, 603.

Diludia alhiplaga, 614.

analis, 613.

breviman/o, 613.

Ironies, 612, 613.

CBSwarincB, 615.

collaris, 613.

discistriga, 615.

florestan, 613, 614.

godarti, 615.

grcmdis, 614, 641

.

increta, 615.

jasminearum, 640.

latreillii, 614.

• Uchenea, 614.

melanomera, 615, 644.

«ataZ«»sis, 616, 644.

nebulosa, 615.

ohliqua, 614.

pamphilius, 613.

rwicscens, 615.

rufescetis, 614, 615.

sesc[uip>lex, 614.

trancpdllaris, 641.

«a««s, 616, 629, 643.

Dirwrnis (Part XX.) : containing a restoration of

the skeleton of Cnemiornis calcitraiis, Ow.,

with remarks on its affinities in the Lamel-

lirostral group, by Professor Owen, 253.

Dinornis gravis, 270.

i roftitstos, 265.

Diodosida fumosa, 553, 637.

marginata, 553,

TOMrinn, 553, 632.

pecJcoveri, 637.

rliadamistus, 554.

2)oZta /o, 612.

hartwegii, 612.

hylceus, 612.

pamp>hilus, 613.

Dolichmiyx orizivorus, 463, 491.

Dryopicus leucogasier, 176.

Duncan Island, 448, 468.

Vupo jussieuce, 574.

j;ii(s, .574.

Dysporus cyanops, 496.

leucogasier, 496.

piscaior, 246, 252.

swfa, 246, 252.

Edeetus ceyloneiisis, 138.

Knm«j, 138.

Ittconensis, 133.

roratus, 138.

Edolius affinis, 180.

furcatus, 180.

rangoonensis, 181.

viridescetis, 180.

Eilema harrisii, 626.

Elanus Jiypoleucus, 142, 249.

intermedius, 142, 143.

melaiwpierus, 142.

Elephant, ungual phalanx, first toe, hind foot, of

the African, 92.

Elephants, Asiatic and Maltese, internal cuneiform

of, 88.

, middle cuneiform of the African, Asiatic, and

Maltese, 87.

, Maltese fossil, the dentition and osteo-

logy of the, being a descriptioii of remains

discovered by the author in Malta between

the years 1860 and 1866, by A. Leith J^.dams,

M.B., r.B.S., &c., 1.

, introductory remarks upon, 1-4.

, astragalus of, 79.

, calcaneum of, 82.

, carpus of, 66.

, cranium of, 36.

, cuboid of, 84.

, cuneiform of, 69, 78.

, external cuneiform, 87.

, middle cuneiform of, 87.

, young and immature femora of, 60.

, femur of, 58, 113.

, fibida of, 64, 114.

4y 2
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Elephants, Maltese fossil, forearm of, 113.

,
, foot-bones of, 114.

,
,
portion of left fore foot found in situ, 74.

, , lunare of, 68, 78.

,
, magnum of, 72, 78.

, , first metacarpal of, 75.

, , first metacarpal, first metatarsal, and

their phalanges of, 90.

, , metacarpal, metatarsal, phalangeal, and

sesamoid bones of, 89.

, , second metacarpal, second metatarsal,

and their phalanges of, 92.

, , second and fourth metacarpals of, 76.

-— ,
, third metacarpal, third metatarsal, and

their phalanges of, 94.

, , fourth metacarpal, fourth metatarsal,

and their phalanges of, 97.

, , fifth metacarpal, fifth metatarsal, and

their phalanges of, 101.

,
, fifth metacarpal of, 77.

, , metacai'pal, metatarsal, and phalangeal

of, 115.

,
, dentition of, 4-45.

,
,
general remarks upon the dentition of,

4-7, 108.

, , milk-incisors of, 8.

, , the fourth or last milk-molar. First

true molar of, 17.

, , first or preantepenultimate milk-molar,

second or antepenultimate milk-molar of, 10.

, , the third or penultimate milk-molar of,13.

, , last upper milk-molar of, 17, 19.

, , last lower milk-molar of, 19.

-,
, second true molar of, 25.

, , the third or last true molar of, 28.

, , nawculare of, 83.

,
,
permanent incisors of, 8.

,
,
patella of, 65.

,
,
pelvis of, 49.

,
,
pisiforia of, 71, 78.

, -, radius and ulna of, 54.

, , radius and ulna ofyoungand immat ure,56.

,
, ribs of, 47.

, , scaphoid of, 60, 67, 78.

, , scapula and humerus of, 50, 113.

, , scapula and humerus of young and im-

mature, 52.

, , sesamoid of, 106.

Elephants, Maltese fossil, stylo-hyoid of, 45, 1 12.

,
, tarsus of, 79, 114.

,
, trapezoid of, 72, 78.

,
, tibia of, 61, 113.

.
, tibiae of young and immature, 63.

,
, unciform of, 73, 75, 78.

,
, vertebral column of, 45, 112.

Elcphas antiquus, 4, 6, 14, 16, 28, 29, 34, 35, 36,

42, 54, 55, 70, 79, 97, 109, 112.

falconeri, 45, 46, 47, 49, 51, 53, 57, 61, 65,

77,101, 116, 117, 118, 119, 120, 122, 123, 124.

melitensis, 8, 14, 18, 19, 20, 28, 31, 35, 42,

45, 46, 47, 50, 51, 56, 57, 59, 61, 89, 108,

110, 111, 114, 115, 116, 118, 119, 120, 121,

122, 123, 124.

meridimialis, 6, 79, 82, 112.

mnaidriensis, 116, 117, 118, 119, 120, 121,

122, 123, 124.

primigenius, 6, 60, 109.

priscus, 6.

Elibia doUchoides, 547, 630.

dolichxts, 547.

Knigera, 630.

versicolor, 637.

Ellema coniferarum, 625.

Tiarnsii, 616, 620'.

pineum, 626.

Emheriza oryzivoru, 491.

panayensis, 210.

signata, 210.

Enipo Jcinbergi, 376, 388, 394.

Enodes erythrophrys, 334, 350.

Entomohia fusca, 154.

gularis, 154, 249.

pileata, 154, 156, 249.

smyrnensis, 154, 156.

Enyo anceus, 544.

camertus, 540, 541

.

carinata, 543.

chloroptera, 542.

cinnamomea, 542.

danum, 540, 541.

excisa, 537.

gorgon, 540, 541.

japix, 535.

luguhris, 540, 541.

lyctus, 541.

oiclus, 543.
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Enyo pan, 454.

—— phegeus, 540.

pylas, 538.

sardanus, 537.

syces, 578.

Ej)hialtes megalotis, 145.

Epistor luctuosas, 632.

luguhris, 632.

Erinnyis alope, 600.

caicjts, 605.

caricce, 599.

einerosa, 603, 604.

mngratidaiis, 601.

eZZo, 603.

guttumlis, 604.

melanclioli^a, 603, 604.

meriana^f 603.

ano^cKS, 603, 604.

pallida, 604.

• rimosa, 601.

scyron, 602.

siheno, 604.

Erithacus rubeeula, 305.

Erythra plicenicura, 229,251.

Eryiliropitta eryilirogastro,, 187, 250.

Esacus magnirostris, 227, 230, 251.

Eucheryx depuiseti, 631.

limstus, 631.

nomius, 631.

Euclea demolinii, 585.

Eudynamis cyaiwcepTiala, 162.

honorata, 162.

maculata, 162.

malayana, 162.

mindanensis, 162, 250.

ransomi, 1 62.

rufiventer, 162.

Eumolpe longissiina, 404.

scolopendrina, 404.

EximorpJia elegansjassieiii:^, 574.

elegans lahniscce, 578.

jussieitcB, 574.

Eunectus murinus, 293.

Eunoa hispanica, 396, 414.

«ofZos«, 374, 392, 396, 397.

oerstedi, 397.

seahra, 397.

Eupauthalis Jcinbergi, 404, 415.

Enphrosyne armadillo, 395.

borealis, 373, 395.

——foliosa, 373, 395.

lanceolata, 373, 395, 414.

j)tecZi*erraH«a, 373.

myrtosa, 373.

racemosa, 373.

Euproserpinus phaeton, 536, 636.

Eupyrrhoglossum ceculas, 531.

sagra, 531.

Euryglottis aper, 612, 641.

Eurypteryx molucca, 578.

Eurystomus orientalis, 152, 249.

Eurythoe borealis, 373.

Eusthenelais hihernica, 407, 415.

.Bworrae mijar, 374, 386, 394, 398, 399, 400.

joJmstoni, 398, 414.

minima, 224.

EveryX astyaenor, 631.

Excalfactoria chiiiensis, 224, 251.

• minima, 224.

Falco cernginosv^, 144.

aterrimus, 206.

cinerea, 229.

gironnierii, 139.

guttatus, 139.

indicus, 143.

— leucogaster, 142.

melanogenys, 139.

melanoleucos, 143.

peregrinus, 139.

sericeus, 139.

severus, 139.

soloeMiS, 141.

trivirgatiis, 140.

virgatus, 141.

(Dwdalion) soloensis, 141.

i^rc(/frf« aywi'/a, 460, 464, 496, 497.

Fregilas gracidus, 307, 349.

Fringilla ardens, 210.

minuta, 208.-

montana, 206.

Fttlica chloropus, 229.

Galapagos archipelago, on the avifauna of the. liy

Osbert Salvin, 447.

, list of the species of birds tVmiid in

the, and remarks on their relationship to tiie

birds of other countries, 463.
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(ralapagos archipelago, summary of the birds fonnd

in each island of the, 4GG.

, distribution of the genera of birds found in

the, 405.

, families of birds represented in the, with

their distribution, 466.

, Dr. Habel's account of his visit to the, 456.

, short account of the literature relating to

the birds of the, 461.

, various attempts to colonize the, 454-456.

Oalf/ulus iiidicus, 152.

pliilippensis, 192.

Ganicre.v cinerea, 229, 251.

cristatus, 229.

Galliiia<jo capitis bonce S2>ei, 235.

heUrocerca, 235.

megala, 235, 252.

scolopaciiia, 235, 252.

ftallimda chloropws, 229, 251.

ciixoleps, 232.

cristata, 229.

eryihroihorax, 230.

ettrizotur, 231.

;/!;irtcts, 229.

ItKjuhris, 229.

iicevia, 229.

olivacea, 231.

plumbea, 229.

porphyrioides, 229.

rubiginosa, 230.

Gallus hanl-iva, 223, 25 1

.

—— indicus, 277.

Garrulus glandariits, 334.

Gastrolepidea clavigera, 371.

Gavia ridihunda, 322.

Gecinws viridis, 316, 3^5.

Geopelia striata, 223, 251.

Geospiza concreta, 478.

dentirostris, 463, 466, 467, 483, 484.

dubia, 463, 465, 469, 480, 481, 484.

fortis, 463,466, 469, 470, 481, 482, 483, 484.

fuligineux, 482.

fuliginosa, 463, 469, 470, 482, 484.

magnirostris, 463, 466, 4()9, 478, 479, 484.

nehulosa, 463, 466, 469, 482, 484.

parvula, 463, 469, 470, 483, 484.

sti-enua, 459, 463, 469, 470, 479, 480, 481 , 484.

Oertjgone inornata, 194.

Gerygone modesta, 194.

— simplex, 194, 250.

Glareola orierttalis, 228, 251.

Gnathosiypsis ostracina, 553.

GiiathotJdibus erotoides, 566.

Oonenyo carinata, 542, 543, 630.

Gorsachius goisagi, 238, 239, 240.

melanolophus, 238, 239, 240, 252.

Gracula calva, 205.

caudata, 189, 190.

cristatella, 202.

sturnina, 204.

Grallaria squamigera, 315, 349.

Graucalus concretus, 177.

dobsoni, 177.

dassumieri, 175, 177.

fasciatus, 177.

lagunensis, 175, 177.

lineatus, 177.

striatus, 175, 248, 250.

suniatrensis, 177.

swainsonii, 176, 177.

{Ceblepyris) lineatus, 177.

Guiraca cinerea, 491.

Gymnops calvus, 206.

griseus, 206.

tricolor, 206.

Gyvmorliina tibicen, 290, 292, 325, 351.

Gypogeramts pliilippensis, 141

.

HcBmatopxis palliatus, 464, 501, 502.

Hcematornis holospilus, 142.

Hamorrliagia bnffaloensis, 522.

floridensis, 521, 522.

fuscicaudis, 522.

gracilis, 522.

nijicaudis, 521.

Halcyon cldoris, 155.

gularis, 154.

Saliaetus indus, 142.

intermedius, 142, 249.

leucosternus, 142.

pondicerianus, 142.

Salmaturus bennettii, 422.

thetis, 426.

Halosydna gelatinosa, 388.

Harmotlioe antUopes, 383, 393, 398.

areolata, 381.

fioccosa, 398.
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Harmothoe haliaeti, 384, 393.

imbricata, 372, 378, 380, 381, 387, 393, 397,

398.

lunulata, 385, 386, 393.

macleodi, 372, 382, 393.

mahiigreni, 387.

nutrphysce, 384, 385, 386, 393.

sarniensis, 380.

sihbaldii, 372, 378, 380, 393.

zetlandka, 372, 379, 382, 393.

Harpactes ardem, 149, 249.

rhodiosiernus, 149.

Hemaris cethra, 634.

afiinis, 520.

alternata, 521.

axillaris, 521.

— hombylifonnis, 518.

buffaloensis, 522.

croatica, 523.

cynoglossum, 635.

diffinis, 518, 519.

Jioridensis, 522.

fucifonnis, 519, 520, 521.

fuinosa, 518, 634.

fuscicaudis, 522.

gracilis, 521, 522.

%Zrt,', 520, 522, 523, 634, 040.

mandarina, 520.

marginalis, 521.

• metathetis, 519.

palpalis, 519.

radians, 520.

rufcaudis, 521, 522, 634, 635.

saundersii, 520, 634.

sieboldi, 519.

tenuis, 518, 519.

thetis, 519.

%s5«, 520, 52] , 522, 634.

venata, 520.

virescens, 523.

Hemeroplanes oiclus, 543, 630.

^a», 544.

pluto, 538.

plutonius, 538.

pseudoihyreus, 543.

triptolemus, 543, 544, 630.

Hemilophus fulvus, 296.

Hemiphaga forsteni, 217.

Hemiphaga polioeephala, 217, 251.

Hemipodius fasciatus, 225.

pugnax, 225.

—^— iJioracicus, 224.

wantw, 291, 294, 296, 299, 339, 344, 34>

Sermadion assimile, 371, 387, 394, 400.

pelhicidum, 371, 377, 388.

Sermione hystrix, 374, 396.

Herodias gai-zetta, 237, 252.

intermedia, 237, 252.

Heteroscelus brevipes, 503.

incanus, 464, 468, 503.

Hiaticula semipalmata, 501.

Hierax casrulescens, 140.

eiythrogenys, 139, 140, 249.

eutolmus, 140.

melanoleuciis, 140.

sericeus, 139, 140.

Sierococcyx pectoralis, 101, 250.

sparveroides, 161.

strenuus, 161, 250.

Himantoide^ undata, 626.

Himantopms antitmnalis, 228, 251.

brasiliensis, 502.

leucocephalus, 228, 251.

nigricollis, 464, 502.

»-«/^es, 228.

Hippopotamus Uberien-sis, 97.

major, 97.

minutus, 2, 97, 108.

pentlandi, 2, 97, 108.

Hippotion celerio, 557.

oeys, 558.

Hippotragus oryx, 383.

Hirundo alpestris, 185.

concolor, 476.

daurica, 185.

guttaralis, 184, 2.50.

modesta, 476.

2>anayana, 184.

striolata, 185.

Homochlamys lusdnia, 190.

Homorus unicohr, 323, 351.

Hood Island, 448, 458, 459, 462, 4Bs.

liydrochelidon leiicopareia, 244, 252.

Hydrocorax philippensis, 165.

Hydrophasianus cliirurgits, 232, 252.

sinensis, 232.
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Hijles euphorhice, 570.

gain, 569.

hippopliaes, 571.

niccea, 570.

ophdtes, 568.

HjihclMris luscinia, 179-

-.hilomela, 179.

Htfloicus asiaticus, 616.

coniferarum, 626, 6-12.

hamsii, 642.

hasdruhal, 610.

hylceus, 612.

juniperi, 617.

— pinastri, 616, 617.

pleheia, 617.

pcecila, 617.

poeyi, 617.

saniptri, 642.

sequoice, 616, 642.

siroii, 617.

uniformis, 616.

Hyloterpe falvotimta, 179.

gruciceps, 179.

orpJietis, 179.

philippineiisis, 179, 248, 250.

sidfuriventer, 328, 350.

sulphuriventns, 179.

Uypotmnidia philippensis, 231, 251.

striata, 232, 251.

torquata, 231, 251.

Hypotliymis azurea, 182, 183, 250.

Hypotriorchis severus, 139, 249.

Hypsipetes mclellandi, 192.

philippensis, 192.

—^

—

pldlippine^isis, 191, 250.

Hypsiprymnus murinus, 417.

lanihcenas griseoyularis, 218, 251.

luzoniensis, 218.

Ibis fuscata, 233.

Icterus Cauda hifida, 181.

If.rax erythrogenys, 139.

seric««s, 139.

Indefatigable Island, 448, 459, 462, 470.

, birds found in, 467.

Indopkus hcematribon, 147.

7reu(6 cyanogastra, 125, 190, 250.

Isognathus amuzonica, 601, 629, 644.

congratulans, 601.

Isognathus fumosa, 601, 602, 630.

Z«M)-f(, 601, 602.

leachii, 602.

metascijron, 602, 629, 644.

rimosus, 601.

scyron, 602, 629.

swaiasonii, 602.

Isoples alecto, 555.

«son, 555.

—— neoptolemus, 556.

iheylia, 556.

Ispida bengalensis, 152.

madagascariensis ccerulea, 154.

/.rits goiavier, 190, 250.

sinensis, 191, 250.

wrostictus, 191, 248, 250.

James Island, 448, 449, 450, 454, 455, 462, 469.

, birds found in, 466.

Jervis Island, 448, 468.

Lcenilla glabra, 387.

mollis, 400.

setosissima, 387.

Lcetmonice Jilicornis, 374, 396.

Lagisca jeffreysi, 397, 414, 416.

-propinqua, 374, 375, 392, 398.

rarispina, 397, 398.

Lalage dominica, 178, 250.

leucopygialis, 335, 352.

(«m<, 178.

uropygialis, 178.

Lampromorpha ametkystina, 160.

Lamprotornis magnus, 205.

panayensis, 205.

pyrrhogenys, 208.

pyrrhopogon, 203.

Langia Ichasiana, 586.

zemeroides, 585.

Lanius albus, 174.

antiguanus, 169.

o-scoci-, 170.

beutel, 170.

cepJialo7nelas, 169.

chinensis, 170.

collurio, 330, 331, 352.

c.ristatus, 171, 172, 173.

erythronotus, 170, 171.

jeracopis, 171.

leucorymis, 174.
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Lanim luciomnsis, 171, 172, 173, 248, 250.

macrourus, 170.

manillensis, 174.

. nasutws, 169, 170, 250.

nignceps, 170, 171.

panayensis, 173.

pliilippinus, 174.

phcenicurus, 171.

pyrrJionotus, 170.

ruber, 173.

schmh, 170, 250.

scliwaneri, 173.

snperciliosus, 171, 172, 173.

tricolor, 170.

Laothoe modesta, 589.

populi, 589.

tremulce, 589.

Lapara hombycoides, 626.

Larus fidujinosus, 464, 466, 467, 468, 505, 510.

furcatus, 506.

hardyi, 243.

modestus, 505.

ridibmidus, 243.

Leanira hystricis, 408, 415.

Zfpiiis, 408.

tetrayonia, 409, 410.

2/^Z«ni, 409, 410, 415.

Lempijius megalotis, 145, 247, 249.

Lepulasthenia blainvillii, 401, 403,' 404, 415.

longissima, 403, 415.

Lepidoyrammus cumingi, 163, 250.

Lepidonotus dava, 374.

mihricatus, 374.

pellucidus, 374,

pharetratus, 374.

punctutus, 374.

seviiscidptus, 374, 375,

squmnatiis, 374, 396.

Lepidopleurus iiwlusus, 411.

Lepisesia Jlavofasciata, 517, 634.

• victoria, 517, 634.

Leptoptery.v leaeorhynelms, 174.

Lestris crepidata, 244.

parasiticnii, 244.

Lt'thia chi^rsis, 617.

drupifi'rarum, 620.

gordius, 618.
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Lethia Tcalmioe, 620.
*

ligustn, 620.

luscitiosa, 618.

Leucocerca javanica, 182.

nigritorquis, 182, 250.

Leucopjhlebia bicolor, 595.

damascena, 639.

emittens, 595.

ZmOTto, 594, 495, 629.

luxeri, 629.

rosacea, 595.

Leucotreron gironieri, 213, 248, 251.

gularis, 214.

Limnaetus ceylonensis, 141.

Jcienerii, 141.

—~- philippensis, 141, 247, 249.

Lintneria ereTnitoides, 621.

eremites, 620.

• perelegaiis, 621.

Lonehura melanocephala, 208.

Lopliocerm galeatus, 285.

Lophochroa minor, 132.

Lopliospiza trivirgata, 140, 249.

Lophostethus demoUnii, 585.

Lophura asiliformis, 538.

brisceus, 538.

continua, 532, 538.

erebina, 636.

excisa, 537.

himachala, 636.

7ty«s, 538, 643.

masuriensis, 537.

minima, 637.

mfow, 537, 632.

plagiata, 537.

pumilio, 632.

^Msi^Zff, 537, 632.

^j/Zf<s, 538, 632.

sangaita, 636.

sardanus, 537.

zanthus, 537.

Loriculus apicalis, 136.

chrysomtus, 131, 137, 249.

liartlauU, 131, 136, 137, 249.

indicus, 137.

melanopterus, 136, 137.

occipitalis, 131, 135, 249.

4z
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Lorkulus philijypensis, VdV, 135, 136, 249.

retjulus, 131, 135, 137, 249.

Lorius garndus, 139.

phiUppensis , 138.

tricolor, 138.

Loxia atricapilla, 208.

hypoxantha, 209.

maciilata, 209.

malacca, 208.

melaUuca, 174.

oryzivora, 207.

philippina, 209.

Lo.vops inornata, 485.

Lyncornis macrotis, 159, 249.

MachlohpJms elegans, 199, 251.

M'Intosli, W. C. On the Annelida of the ' Porcu-

pine' Expeditions o£ 1869 and 1870, 395.

, . On British Aimelida, 371.

Macroglossa, 528.

• ahboti, 534.

cedon, 634.

(ethra, 634.

ajjictitia, 524.

ciffinis, 533.

aqidla, 633.

alcedo, 526.

approximata, 524.

a/)Ms, 522, 523.

assinnliSj b2Q.

avicida, 525, 633, 635.

belis, 526, 527, 528, 533, 643.

hengaleiisis, 633.

Tiomhylans, 525, 633, 635.

hainbyUformis, 518.

catapyrrhcc, 528.

ceculus, 531.

cotnmasice, 530.

conjinis, 634.

corvus, 531.

corytlius, 527, 528.

croatica, 523.

cunninghami, 522>

curtisii, 634.

cyniris, 633.

rfi/««!:s, 519, 621.

divcrgcnis, 527, 528, 633.

rfoirt, 533.

erato, 529, 636.

Macroglossa errans, 529.

etolus, 634.

fadus, 530.

/«ro, 528, 633.

/t'TOsns, 525, 528.

flavofasciata, 517, 634.

fringilla, 633.

faciformis, 520.

faiHosa, 518, 634.

gigantea, 533.

^i7«(, 525, 527, 528, 643.

glaucoptera, 525.

gorgoii, 536.

• gyrans, 524, 633.

Imrpygia, 531.

heliophila, 633.

hemiehroma, 528.

Jurundo, 529, 531, 633.

imperator, 528, 529, 633.

infernalis, 517.

insipida, 527.

intemipta, 526.

Hnryi, 522.

lefebvrei, 532.

lepcha, 635.

luteata, 526.

micacea, 529, 633.

milvws, 524.

mitchelii, 633.

motactlla, 633.

nigrifasciata, 526.

noa;, 529.

nyeteris, 523.

obscura, 528.

obscuriceps, 635.

obscuripennis, 633.

opj's, 633.

orientalis, 528.

passalus, 527, 528, 633.

phlegeton, 633.

proxima, 526, 528, 633.

pylene, 525.

pyramus, 634.

pyrrhosticta, 527, 643,

~ pyrrhula, 633.

rccUfascia, 528.

regulus, 633.

riificaudis, 635.
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Macroglossa sagra, 531.

scottiantm, 529.

sieboldi, 519.

sinica, 633.

sisyphus, 530.

sitiene, 527, 528, 633.

steUatarum, 524.

sturmis, 633.

Sylvia, 633.

tantalus, 350, 532.

tJietis, 519.

tinnunmlus, 633.

triopiis, 534.

tristis, 525.

trochiloides, 525.

trochilus, 625, 527.

troglodytus, 633.

vacillans, 524.

venata, 520.

vialis, 524.

voluci'is, 523.

wallceri, 633.

westermannii, 634.

yuna.% 634.

re««, 633.

Macroglossmn annulosjim, 530.

fasciatum, 531.

Macropteryx comatus, 158, 249.

Macropus. On the osteology of the Marsupiaha,

(Part V.) fam. Poephaga, genus Macropxts,

by Professor Owen, 417.

, introductory remarks upon, 417.

, astragalus of, 439, 440, 446.

, calcaneum of, 440, 446.

, clavicle of, 431, 445.

, cuboides of, 442, 446.

, bones of the fore limbs of, 430-435.

, bones of the hind limbs of, 437-443.

, ectocuneiform of, 441, 446.

, femur of, 437, 445.

, fibula of, 439, 446.

, humerus of, 431, 445.

, metatarsal of, 442, 443, 446.

, pelvis of, 435-437, 445.

, phalanx of, 443, 446.

, radius of, 433, 445.

, ribs of, 428, 444.

Macropus, scapula of, 430, 445.

, skull of, 418-425, 444.

, tibia of, 438, 446.

, ulna of, 433, 445.

, vertebr* of, 426-430, 444.

Macropus atitilopinus, 421, 425.

betincttii, 417.

laniger, 418.

major, 417, 425, 426, 437.

, parts of the tarsus and metatarsus of,

441.

robiistus, 425.

rufus, 418, 425, 426, 430, 435, 437, 441, 444.

—— (Salmaturus) elegans, 417.

Macropygia emiliana, 218.

pJiasiatiella, 218.

tenuirostris, 218, 251.

Macrosila affiicta, 611.

alhiplaga, 614.

anicBvs, 599.

aper, 612.

brontes, 611.

Carolina, 607.

casuarince, 615.

cingidata, 608.

cluentius, 600.

collaris, 613.

diffinis, 621.

disdstriga, 615, 616.

duponchel, 599.

Jlorestan, 613.

hannibat, 605.

liasdrubal, 610.

incisa, 605.

inexacta, 611.

instita, 607.

lichenea, 614.

luctifera, 610.

. menephron, 610.

morganii, 607.

nyetiphanes, 610.

obliqna, 614.

ochus, 607.

qiiinqnemacidata, 607.

rustica, 605, 606.

solani, 606.

Madoryx deborrei, 630.

4z2
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Madoryx faunus, 630.

hjncus, 630.

Malmgrenia andreapolis, 377, 392.

castaiiea, 376, 385, 392, 393.

Maltese fossil Elephants : see Elephants, Maltese

fossil.

Malurus mart/imdis, 189.

Mandiica obsaira Carolina, 607.

Marphysa sanr/tiiuea, 384, 385.

Marsupialia, on the osteology of the, Part V., by

Professor Owen, 417.

Megalcema asiatica, 293.

pldlippensis, 156.

Megalopterus stolidus, 504.

Megalurus palustris, 189, 250.

Megapodius cumingi, 225, 251.

nifipes, 225.

Melcenis loveiii, 376.

Melanopitta sordida, 186, 187, 250.

MeUphaga nnjstacalis, 201.

MelittopTuis bicolor, 152.

hypoijlaucvx, 152.

Menohranclius laU'ralis, 346.

Menura siipi-'''ba, 306, 349.

Mergus serrator, 204.

Merinihus ocdlatus, 592.

quercus, 583.

ttZio!, 583.

Merops americanus, 1 50.

badius, 150, 151, 152.

bicolor, 150, 151, 247, 249.

castaneus, 1 50.

cyanopygius, 150, 151, 152

— cyanorrhos, 149.

daudini, 149, 150.

javanicns, 149.

omatus, 150, 151.

philippimis, 149, 150, 249, 152.

quinticolor, 150.

saviynyi, 149.

saviyiiyuides, 149.

sumatranus, 150, 151, 152, 247.

typicus, 149.

viridis, 151.

Merula calva, 205.

philipj)ensls, 202.

sinensis crisiata, 202.

viridis atricapilla moluceensis, 187.

Metamimas ainhoinicus, 583, 628.

australasice, 582.

Mctopsilis iersa, 563.

Microlophia sculpta, 552.

Microscelis amaurotis, 192.

Mimas decolor, 583.

longicaxidus, 471.

melanotis, 463, 466, 467, 471, 473.

parvulus, 463, 465, 407, 468, 472, 473.

quercus, 583.

terranea, 640.

(iZi'dB, 583.

trifasciatus, 463, 466, 471, 472.

Mitua braziliensis, 283.

tomentosa. 284, 288.

, list of living specimens exhibited in

the Society's Gardens since 1860, 284.

tuberosa, 283, 288.

, list of li\dng specimens exhibited in

the Society's Gardens since 1860, 284.

Monedula philippensis, 180.

Monornis perpulchra, 221.

Monticola eremita, 192.

manilUnsis, 192.

. soUtarius, 192, 250.

Motacilla alba, 198.

bistrigata, 196.

calliope, 194.

caprata, 193.

-/fiTO, 196.

fidicata, 193.

luzonensis, 198, 250.

melanops, 196, 199.

philippinensis, 203.

sylvatica, 193.

violacea, 202.

viridis, 196.

xanthoschiMus, 196.

yaiTelli, 305.

{Thamnobia) fulicata, 193.

Mulleripicus fulvus, 177.

-funebris, 146, 249.

Munia atricapilla, 207, 208.

brunneiceps, 207.

formosana, 207.

-Miori, 207, 208, 251.

minuta, 297, 208, 251.

nisoria, 209.
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Munia puiKtularia, 209.

rubro-nigra, 207, 208.

sinensis, 208.

topela, 208, 209.

{Dermophrys) jagori, 207-

Mus maritimus, 424.

Muscieapa azurea, 182.

banyumas, 182.

bumbusm, 182.

ccerulea, 182.

cceruhocephala, 183, 184.

cyaiiocephala, 184,

goiavier, 190.

— grisola, 336.

luzoniensis, 184.

macroura, 184.

manadensiSf 183.

"maniUensiSf 184.

occipitalis, 183.

panayensis, 205.

philippineiisis, 184.

psidii, 190.

sinensis, 191.

tessacourbe, 184.

Muscipeta cyaniceps, 182.

Muscisaxicola mentalis, 323, 351.

Mutum pinima, 281

.

Myiagra torquata, 183.

Myiarchus magnirostris, 463, 466, 467, 492, 493.

Myiobius magnirostris, 493.

Myoxus inelitensis, 2, 3.

Myristicivora bicolor, 217, 251.

luctuosa, 217.

Myzanthe ignipectus, 200.

pygmcea, 200, 251.

Narborough Island, 468.

Nairico torquata, 293, 343.

Nectarinia eximia, 200.

insignis, 201.

pygmcea, 200.

Nectaropliila grayi, 336.

sperata, 200, 251.

NeorJiynchus nasesas, 470, 488.

Nephele accentifera, 623.

tenopiom, 622.

cequivdlens, 622.

argentifera, 622.

chiron, 624.

Nephele comma, 623, 624.

densoi, 622.

didyma, 624.

favillacea, 625.

funebris, 624.

^cspem, 624, 642, 643.

Jcadeni, 622.

malgassica, 623.

metapyrrha, 625.

morpheus, 624.

Renews, 623,630.

ro5«, 622, 644.

sttJvoWa, 624.

variegata, 623.

• «««, 625.

Nesopelia galapagensis, 500.

Nettapus coromandelianus, 243, 352.

pulchellus, 242.

Ninox philippeiisis, 144, 247, 249.

iWo6« ardens, 210.

Nisus manillensis, 141.

Noctua hirsuta philippensis, 144.

philippensis, 144.

Nothocrax urumutum, 282, 287.

Notornis mantelli, 309.

Numenius atricapillus, 233.

hudsonicus, 464, 502, 504

luzoniensis, 233.

pha^opus, 232, 233, 252.

uropygialis, 233.

Nychia cirrosa, 374.

Nycticorcuv caledonicus, 238.

orassirostns, 238.

goisagi, 239.

jrmms, 238, 252;

limnophilcuc, 238, 239, 240.

manillensis, 238, 252.

jpat(p«-, 464, 467, 469, 49S.

violaceus, 498.

Ocydromas attstralis, 322.

Ocyton tyrrhus, 632.

(Edicnemus magnirostris, 227.

(Enosanda chinensis, 602.

noctuifornns, 602.

spuria, 633.

CEstrelata hcesitaia, 508.

phaopygia, 464, 507, 510,

Onocrotalus philippinctisii, 246
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Onychoprion ancesthetus, 244, 252.

Opisthocomus cristatiis, on the myology of, by J.

Beswick Perrin, 353.

, caudal muscles of, 360.

, muscles of tlie cubit of, 358.

— , muscles of the leg of, 361.

, muscles on the superior border of the

radius of, 359.

, pectoralis magnus of, 354.

, the ventral muscles of the tail of, 360.

Orcus amadis, 564.

Oreus acteus, 548.

elpenor, 554.

licastm, 539.

parens, 561.

thorates, 540.

Orgya luctuosa, 193.

Oriolus acrorliyncJms, 185, 186.

flavus, 206.

formoms, 186.

fiircatits, 181.

galhula, 186.

• lineaius, 224.

melanoeephalus, 186.

ocellatus, 224.

philippensls, 186, 250.

riiher, 206.

Omeus wnojnon, 622.

Orpheus inelanotis, 471.

parvuliis, 472.

trifasciatus, 471.

Orthotomus castaneiceps, 195, 250.

•—— derhianus, 195, 250.

Ortygis ocdlata, 224.

Ortyyomrira cinerea, 230, 251.

eurizona, 231.

omdaris, 231.

Oryha rohista, 605.

Oryzohorus crassirostris, 485.

torridus, 485.

Osmotreron aromatica, 211.

axillaris, 211, 251.

hatilda, 214.

phayrei, 212.

vernans, 210, 251.

Osphranter robtistus, 425.

rjtis arabs, 225, 226.

galapctgoensis, 493.

Otis l-ori, 225, 226.

lufonietisis, 225.

nigriceps, 226.

pldlippeiisis, 144.

secretarius, 141.

Otiis chcerilas, 545.

cnotus, 546.

myron, 546, 631.

p)holus, 546.

syriacus, 545.

versicolor, 546.

Oiirax erythrorhynchus, 283.

galeata, 285.

jrtiVit, 283.

pauxi, 285.

tomentosa, 284.

Owen, Professor. On Dinornis (Part XX.) : con-

tainiug a restoration of the skeleton of Cne-

mioniis calcitrans, Ow., with remarks on its

affinities in the Lamelhrostral group, 253.

. On the Osteology of the Marsupialia.

—

(Part v.), Pam. Poephaga, Genus Macro/jus,

417.

Oxycerca jagori, 208, 251.

Pitchycepliala fusca, 338, 352.

Pucliyyonia ahhoti, 534.

hoisdavalii, 633.

caliginosa, 533, 635.

csffeece, 533, 534.

/(o^i^fj-j, 635.

magna, 534.

subhamata, 533.

Pachylia achemenides, 627.

(rqui vale lis, 622.

^Vhs, 578.

inconspicua, 579.

inornata, 578.

kadeni, 622.

TOoZitcca, 578.

resumens, 579.

syc«s, 578.

undatifascia, 578.

venezuelensis, 578.

Padda oryzivora, 207, 251.

Palmornis caliliropas, 138.

cyanocephalus, 138.

eupatritis, 138.

gironnieri, 138.
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Palteornis torquatiis, 138.

Pallenwa javensis, 196.

Palumbus amboinensis, 221.

moluccensis, 215.

Panaera andosa, 584.

assaniensis^ 550.

automedon, 550.

huhastus, 551.

husiris, 549.

eonfusu, 537.

elegantulus, 551.

ella, 550, 644.

lignaria, 551.

• metallica, 550.

minus, 550.

mydon, 550.

ocliracea, 551.

orjpJu'us, 550.

perfecta, 637.

regularis, 551, 644.

• restituta, 532.

scapularis, 550, 551.

testacea, 550, 632.

tiridates, 632.

truncata, 550, 632.

• variolosa, 550.

OT^i7, 551.

Panthalis cerstedi, 389, 404, 405.

Paonias exccecatus, 590, 591.

myo^js, 591, 628.

pavoniiia, 591.

salicis, 592.

Paradisea papuana, 292, 339, 352.

tWs<is, 203.

Parker, W. K. On ^Egithognathous Birds (Part I.),

289.

Parmenis Ijungmani, 372, 378, 379, 380, 383.

Parra luzoiiiensis, 232.

sinensis, 232.

Parus elegans, 199.

quadrivittatus, 199.

Passer Jiaiieolus, 206.

_^'w(/!/(' /•!««, 206.

Pastor cristatellas, 203.

domi'uicanus, 205.

griseiis, 203.

malaijensis, 204.

ruficolUs, 203, 204.

Pastor sturninits, 204.

Pau.vi inita, 283.

iomeMiosa, 284.

PttM^ts galeata, 285, 286, 288.

, list of living specimens exhibited in the

Society's Gardens since 1860, 286.

i-Mica, 288.

Pelargopsis gouldi, 153, 249.

Pelecamis aijuilus, 497.

/mscms, 463, 496.

javanicus, 245.

leucogaster, 496.

manillensis, 245.

molince, 496.

philippensis, 245, 246, 252.

piscator, 246,

roseijs, 245, 252

rufescens, 246,

SM?a, 246,

Penelopides manilla, 131, 168, 250.

• ^Mi«")«, 131, 166, 168, 169, 248.

Pentheria rubritorqiies, 210.

Perameles lagotis, 256, 426.

Perdix gijigica, 223.

Pergesa acteus, 548.

acuta, 547.

cegrota, 549, 643.

anubus, 565.

aurifera, 549.

castanea, 549.

cffstor, 547, 548, 549.

dolichoides, 547.

fusimacula, 549.

gloriosa, 549, 643.

irregularis, 548.

macroglossoides, 548.

mongoliana, 637, 643.

olivacea, 548.

porcellus, 547.

swinJioci, 548.

syriaca, 545.

thorates, 540.

velata, 548.

vampyrus, 549.

Pericrocoiws einereus, 131, 179, 250.

«!0(?fS(wS, 179.

motacilloides, 180.

Perigonia ujjiiiis, 533.
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Perigonia caUginosa, 533.

coffcp.ce, 533.

divisa, 532.

cloto, 533.

ylaucescens, 531, 532.

Uoides, 633.

ilus, 532.

interrupta, 532.

lefebvrei, 532, 533, 633.

• lusca, 532, 633.

macroglossoides, 548.

nephus, 633.

• nictitans, 633.

• obliterans, 624.

restitute!, 532.

«««?<«, 533.

subhamata, 533.

testacea, 550.

«nc?aJa, 626.

Pertiis crassirostris, 143.

Perriu, J. Beswick. On the Myology of Opistho-

comus, 353.

Petroica bicolor, 337, 351.

plmnicea, 337.

monticola, 337, 338, 351.

multicolor, 337.

Phitbotreron ametliystina, 214, 248, 251.

leucotis, 214, 251.

Phaeton cethereus, 460, 464, 497.

Phalacrocorax carbo, 356.

lucidus, 247.

PJiapitreron amethystina, 214.

leucotis, 214.

Philampelus achemon, 575, 576.

cenopion, 622.

anceus, 544.

cmcJiemolus, 577.

calliomenai, 540.

capronnieri, 630.

cissi, 576.

dolicJtoides, 547.

eacus, 576.

fasciafns, 574.

AfZops, 577.

hombeclciana, 574.

jussieua;, 574.

labrusca;, 578.

lacordairei, 577.

Philampelus linnei, bl'i, 575.

—— lycaon, 575, 576.

megcera, 577, 630.

mirificatus, 575.

orientalis, 577.

pandorus, 575, 576.

phorbas, 577.

pistacina, 630.

posticatus, 575.

satellitia, 575, 576, 577, 630.

sericeus, 544.

strenuiis, 574, 575.

to'sn, 563.

typhon, 575.

tfiii's, 574.

Philedon gularis, 192.

Philentoma cyaniceps, 182, 248, 250.

pyrrhopterum, 182. '

PkUippine archipelago, a list of birds known to

inhabit the, by Arthur Viscount Walden, 125.

, index to the species of birds inh.abiting the,

and table showing their geographical distribu-

tion, 249.

Phlegethontius Carolina, 607.

• ccZras, 607.

cluentius, 600.

hannibal, 605.

luceiius, 608.

pcipthus, 608.

Phlogoenas luzonica, 221, 251.

Phcenicophcnts ornatu-s, 163.

Phcenicophaus barrotii, 163.

cumingi, 163.

superciliosus, 162.

Phoenicopterus glypJwrhynchus, 498.

»-mJ«-, 459, 464, 497, 498, 499.

Phosnicornis modesta, 180.

Pholoe eicimia, 392.

inornato, 392.

minuta, 390, 392.

synophthalmiai, 392.

Pholus erantor, 575.

_^CMS, 578.

licaon, 575.

strigilis, 579.

Phryxus caicus, 605.

livornica, 567, 568.

Phyllantinoe mollis, 401.
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Phyllopneuste mar/nirostris, 195, 250.

Phylloscopus borealis, 195.

marpiirostriSj 195.

— trochilus, 305.

Phytotoma rara, 292, 331.

Pica senec/alensis, 181.

Picus analis, 148.

aurantius, 147.

benr/alensls, 147.

cardinalis, 148.

Jlavinotns, 148.

funehris, 146.

funereiis, 147.

ijiiineeyisis, 148.

Juematrihon, 147.

horsfieldli, 146.

javensis, 146.

leucogaster, 146.

lueidus, 147.

maeulatus, 148.

major, 325.

manilleiisis, 148.

menstnius, 148.

minor, 148.

ntorf«siMS, 147.

moZticceJisis, 148.

nanus, 148.

lichteiisteinii, 146.

palalaca, 147.

pihilippinarmn, 147.

punctatus, 147.

spilolophiis, 147.

sqiKimosus, 147.

validirostris, 148.

variegatiis, 148.

Pionias discunis, 132.

Pipra auricapilla, 309, 350.

Pi(te airicapilla, 187.

erythrogastra, 187.

forsteni, 189.

leucoptera, 188.

macrorhyncJia, 187.

melanocephala, 314, 349.

muelleri, 189.

novce-gidnece, 188.

pJiiVppensis, 188.

rosenhergii, 188.

VOL. IX.—PART XI. No. 7.'

PtWd sangJiirana, 188.

sordida, 189.

Platalea alha, 240.

— •—
• chlororhyncha, 241.

cristata, 240.

leucorodia, 240, 241.

hizoniensis, 241.

nudifrons, 241.

telfairi, 241.

tenuirostris, 241.

Pli'dropterus gamhianus, 209.

PZoc«?ts 5«yf(, 209, 210.

betigaletisis, 209.

—-— Tiypoxanthus, 209.

javanensis, 209.

— maiiyar, 209.

pliilippinns, 210.

Plotus inelanogaster, ^47, 252.

novce-hoUandice, 247.

Podiceps minor, 245.

phiUppensis, 245, 252.

Pcecilonetta hahamensis, 499.

PogonorhyncJms leucomelas, 158.

Poliomis indicus, 143.

Pohjhorus galapagoensis, 495.

Polynoe areolata, 375, 381, 393.

asterince, 389.

hlainvillii, 403.

clypeata, 374.

elegaiis, 403.

floccosa, 380, 381, 384, 393.

foliosa, 381.

—-

—

fuscescens, 374.

gmbiana, 374.

—— Icevigata, 387.

Zewts, 374.

longisetis, 387.

malleata, 404.

modcsta, 374.

reticulata, 387.

scolopendrina, 389, 403.

setosissjma, 374.

spinifera, 387.

(Mte, 404.

i'osfwfosa, 380.

vittata, 404.

Polyptychus andosa, 584, 628.

-January, 1877. 5 a
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Polyptychvs hasalls, 584.

dentatus, 547, 583, 684, 643.

r/rayii, 5S4.

jur/landis, 590.

mimoscE, 584.

populi, 589.

querms, 583.

subjectus, 584.

timesius, 584.

Porphyrio cinereus, 230.

piiliocephalus, 228.

pulverulenius, 228, 251.

Porzaim fusca, 230, 251.

jamaicensis, 500, 501.

—

—

Py0"'^''i 230, 251.

ruhiffinosa, 230.

spilonota, 464, 467, 500.

tahiiensis, 500, 501.

Potidim virescens, .523.

Pratincola caprata, 193, 250.

Prioniturus disowns, 132, 133, 249.

spatuliger, 133.

Pi-ionochilus aureolimbatus, 330.

Procellaria leucomelas, 243.

pelagica, 507.

«e%s, 462, 464, 468, 507, 510.

Progne chalyhea, 476.

concolor, 459, 463, 466, 476.

cryptoleuca, 476.

dominieeHsis, 476.

modi'sta, 476.

• purpurea, 476.

Proserpmus clarlcice, 536, 636.

gaurce, 536.

gorgon, 536.

; gorgoniades, 536.

juanita, 636.

cenotherce, 535.

osttotkeroides, 636.

terlooi, 636.

Protoparce Carolina, 607, 608, 629.

cefeus, 607.

ciagulata, 608.

contracta, 608.

convolvuU, 609.

rf«/^ssa, 607, 629.

distans, 609.

eunjlochus, 607.

Protoparce fulvinotata, 606.

griseata, 608.

jamaicensis, 60S.

lucetius, 608, 629.

• mauritii, 606.

morganii, 607.

ochus, 607.

orientalis, 609, 643.

paplms, 608.

pellenia, 608.

pseudoconvolvuli, 609.

j'MsiJca, 606.

soZanJ, 606, 629.

tisiphone, 609.

trojanus, 007.

Psammolyee arenosa, 413.

carpenteri, 410.

lierminice, 410, 413, 415.

Pseudolalage mclardctera, 178.

melanoleuca, 178, 248, 250.

Pseudoptyme philippinensis, 144, 247, 249.

PseudosmerintJtus suhmargiitalis, 594.

suffusus, 594.

Pseudosphinx cyrtotophia. Oil, 643, 644.

inexacta, 611.

luctifera, 610.

menephron, 610.

nyctiphaiies, 610.

obscura, 610.

tetrio, 610.

Psithyros cecidus, 531.

stellatarum, 524.

trochilus, 525.

Psittacula cingulata, 138.

cidacissi, 135.

lunulatu, 134.

passerina, 137.

pldlippensis, 135.

rubrifroiis, 135.

capensis, 137.

Psittacus cingulatus, 1 38.

discurus, 132.

i/rtZft, 133.

galgulus, 135.

guianensis, 138.

hwmaturopygius, 132,

i leucophthalmus, 137.

I Zoj-y, 138.
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Psittac-iis loxia, 134.

lucionensls, 133.

lumdatus, 133, 134.

manillensis, 138.

inarginatus, 133.

melanojyterus, 135, 136, 138.

micropterus, 138.

minor, 135.

olivueeus, 133.

. ^yliilijpjiensis, 135.

philippinctj'U'nif 132.

plirygius, 133.

pileatus, 133.

pumilus, 137.

signatus, 138.

simplex, 137.

sonnerati, 138.

spatuliger, 132, 133.

squamo-torquata, 134.

torquatus, 134.

PsopTiia crepitans, 306.

Pterogon camertus, 541.

cZar/c-icf, 536, 634, 636.

danum, 541.

gorgoH, 536.

gorgoniades, 536.

inscripitum, 535, 636.

luguhris, 540.

«on«ni, 632.

cenothercE, 535.

pumilum, 632.

Ptilocolpa carola, 216.

griseopectus, 216, 251.

Ptilonopus occipitalis, 214.

Piilopus geversi, 213.

hugonianus, 213.

jambu, 214.

Puffinus leucomelas, 243, 252.

Pyrgita montanus, 206, 251.

Pyroceplialus dubius, 492.

mexicanits, 492.

ncmws, 463, 467, 492.

rubineus, 492.

Pyrotrogon ardens, 149.

Pyrrhocentor melanops, 164, 250.

uniriifus, 164.

Querquedula formosa, 242.

jBuZticoZor, 241, 252.

Querquedula versicolor, 464, 499.

Rallina fasciata, 231, 251.

Sallus eeaudatus, 2.32.

fasciatus, 231.

fuseus, 230.

• lineatus, 231.

philippensis, 231.

fuseus, 230.

striatus, 232.

torquatus, 231.

pliomicurus, 229.

rufeseens, 229.

rnjiceps, 231.

striatus, 232.

torquatus, 231.

Ramphieulus occipitalis, 214, 251.

Ehabdornis mystacalis, 201, 251.

Rhamphoschisma fasciatum, 525

. reciifascia, 528.

•^— seottiarum, 529.

irochihts, 525.

Rhinaster bicornis, 658.

Ehiuoceros, African, 655.

, the Black, of Abyssinia, 655.

, double-horned, of Suraatra, 650.

, hairy-eared, 652, 659.

, Indian, 649, 659.

, Javan, 649, 659.

, Nubian, 658.

.
, Suinatran, C50, 659.

, two-horned, 655, 659.

Rhinoceros bicornis, 655, 656, 658, 659, 660.

crossii, 648, 651.

indicus, 645.

jamrachii, 650.

javanicus, 649,

teiiZoa, 655, 656, 657, 658.

Zasioiis, 651, 652, 653, 654, 655, 659, 660.

oswellii, 648.

simus, 648, 656.

sondaicus, 649, 650, 659.

sondaicus verus, 650.

sumatranvs, 648, 651.

sumatrensis, 650, 651, 652, 653. 654. 655.

659, 660.

i«nico™7s, 645, 646, 649, 650, 655, 659.

Ehinoceroses now or lately living in the Society's

Menagerie, by P. L. Sclater, 645.

5a2
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Rhinoceroses, list of, belonging to the Society's col-

lection, 659.

JRldpidura caniceps, 182.

nigritorquis, 182.

lilmdosoma triopm, 534.

Rhopalopsyche hifasciata, 523.

nycteris^ 523.

Mkyacophilus glareola, 233, 252.

Rhynchcm capensis, 235, 252.

variegata, 235.

Rubetra lucionensis, 193.

philippensis major, 203.

philippinensis, 193.

Ruticilla plueninirus, 304, 349.

Saliearia tiirditut orientaliSj 195.

Salvin, Osbert. On the Avifauna of the (ialapagos

Archipelago, 447.

Sarcops calvus, 205, 251

.

ScUaspes infernalis, 517, 518, 634.

tagalica, 518, 634.

unifonnis, 518, 634.

ventralis, 518, 634.

xylocoparis, 518.

Sauropatis Moris, 155, 249.

Saxicola hicolor, 193.

erythropygia, 193.

fruticola, 193.

leucocampter, 193.

mdalcuca, 193.

Scelostrix Candida, 145, 249.

Sclater, P. L. On the Ciirassows now or lately

living in the Society's Gardens, 273.

. On the Rhinoceroses now or lately living in

the Society's Menagerie, 645.

Scohpax calidris, 503.

capensis, 235.

• gallinago, 23.5, 356.

glottis, 234.

heterocerca, 235.

heterura, 235.

iiicana, 503.

• limosa, 233.

luzonieiisis, 233.

phceopus, 232.

• totanus, 233.

(S^iilura) stenura, 235.

Sesia ajjiiiis, 520.

alternata, 521.

/Sesia axillaris, 519, 521.

• bombyliformis, 518, 520.

cimbiciformis, 521.

cunninghami, 522.

• dijjinis, 519.

fadus, 530.

fuciformis, 518, 520.

fuscicaudis, 522.

grotei, 521.

hylas, 522.

infernalis, 517.

milesiformis, 518.

2>elasgus, 521.

radians, 518, 520.

rujicaudis, 521.

saundersii, 520.

stellatarum, 524.

tantalus, 530.

(Aeiis, 519.

thysbe, 521.

ivhitelyi, 519.

Sigalion bushii, 390, 391, 394.

mathildai, 390, 408.

Smerinthus abyssinica, 596.

adansonice, 628.

ailanti, 628.

amboinicus, 583.

apulus, 627.

argus, 593.

• astylus, 591.

basilis, 584.

ccecus, 592.

cerisii, 592.

complacent, 588.

decolor, 583.

decoratus, 588.

dentatus, 584.

dissimilis, 586,

dryas, 586.

^ ciwrnoZinu, 585.

rfj/cas, 586, 587, 588.

ecliephon, 628.

exccecatus, 591.

gaschlcevitschii, 588.

geminatus, 592.

grayii, 584.

heuglini, 582.

idrficits, 588, 628.
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Smerinthus io, 591.

jamaicensis, 591.

juglatidis, 590.

hindermanni^ 592.

maaclcei, 589.

meander, 628.

mimosa, 584.

modestus, 589.

myops, 591.

oullatus, 592, 593.

oculata, 628.

oplithcdmicus, 592, 593.

—— paiiopus, 625.

pavoninus, 591.

planus, 593, 644.

populeti, 588, 589.

princeps, 589.

pseudamhuh/x, 628.

pudorinus, 596, 628.

pusillus, 588.

quercus, 583.

rosacearum, 591.

saliceti, 628.

sperch'uis, .586, 587.

subjectus, 584.

tatarinovii, 593, 643. '

<i7i(E, 583.

timesius, 584.

tremulce, 589.

wa)tcoMv«mnsis, 593.

Spatanfjiis purpureus, 376, 377.

Sperm-Whale, 451.

Spermestes melanocepTialus, 208.

Spheniscus chilensis, 509.

demersus, 508, 509.

humloldti, 509.

magellanicus, 508, 509.

mendicuZMs, 464, 467, 508, 509, 510.

SphingidaB, revision of the Heterocerous Lepi-

doptera of the family, by Arthur Gardiner

Butler, 511.

, geographical range of the various subfamilies

and genera of, 513-516.

Sphitujoncepiopsis (/mcilipes, 585.

Sphinx abadonna, 620.

ahietina, 629.

accentifera, 623.

achemenides, 627.

Sphinx achemon, 575.

acteus, 548.

fens, 555.

f#nM, 008.

afflicta, 611.

alecto, 555.

rtZo2>«, 600.

analis, 613.

anct'MS, 544.

anehemolus, 577.

andromedce, 618.

annei, 571.

ant(eus, 579.

anteros, 619.

ajiMijts, 562, 565.

apulus, 627.

—— ardenice, 552.

asdrubal, 610.

asiliformis, 538.

astaroth, 629.

astylus, 591.

• atropos, 598.

australasicB, 582, 627.

— azalea, 545.

hatus, 561.

teKs, 526.

. boerhavia, 556.

bmnbyUformis, 518, 520, 547.

ireiiMJW, 566.

Sronte, 611, 612.

bubastus, 551.

butus, 561.

cacMS, 599.

caicus, 605.

camerttts, 541.

cama, 626.

canadensis, 629.

cajus, 558.

capensis, 555.

capreolus, 619.

capsiei, 629.

carica, 599.

Carolina, 607, 608.

castaneus, 597.

catalpce, 629.

cefj'ops, 555.

ceculus, 531.

celceno, 558.
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Sphinx cTicerilus, 545.

chersis, 617, 620.

chwnanihi, 606.

chiron, 565, 624.

chloroptera, 542.

cinerea, 617.

cingulata, 608.

clio, 552.

clorinda, 545.

clotho, 561.

cluentius, 600.

coestri, 607.

coniferarum, 625, 626, 642.

conmlvuli, 608, 609.

erantor, 575.

- eroatica, 523.

- cwJcftsis, 613.

- cupressi, 629.

- cyp<irissi(e, 570.

- dahlii, 569.

- danum, 541.

- daiictis, 568.

- demolinii, 585.

- dentcUa, 583.

- didyma, 624.

- dijjissa, 607.

- A-ancMs, 55Q.

- drupiferarum, 620.

- drurcei, 608.

- ertcws, 576.

- «Ko, 603.

- elpenor, 554.

- epilobii, 569.

- equestris, 565.

- eremitoides, 621.

- eremitus, 620, 621.

- eroi«s, 566.

- esoii, 555,

- evphorhice, 569, 570.

- euphorbiarum, 638.

- eurylochiis, 607.

- excamtiis, 590.

-fadus, 530.

-/ftfo, 528.

-fasciata, 600.

- fasciatus, 574.

-ferjeus, 540.

-^o«s,578.

Spliinx Jloresian, 613.

fuclfonnis, 518, 519, 520.

funebris, 624.

galianna, 539.

i/n'"', 509.

gannascus, 581.

gaurce, 536.

gnoma, 561.

godarti, 615.

gordiiis, 558, 618.

• gorgon, 541.

hamilcar, 629.

lianiiihal, 605.

harrisii, 642.

hctsdruhal, 610.

hespera, 624.

hippopliaes, 571.

hydaspes, 599.

Jiydaspus, 599.

AyZfCKS, 612.

hylas, 522.

JiypotJwUs, 572.

iatropha?, 599.

idricus, 552.

immaculata, 555.

instihilis, 590.

ixion, 530.

./n^ju-, 535, 636.

jasmineai'um^ 618, 640.

juglandis, 590.

junipei'i, 617.

justicife, 619, 620.

ioZnn'ff, 605, 619, 620.

JtoecJdini^ 568.

labrusece, 578.

lacJiesis, 598.

lanceolata, 619.

latreillei, 614.

leacJtii, 602.

leucophceata, 618, 620, 621, 629.

licaon, 576.

licMsfus, 539.

ligustri, 620.

lineata, 568.

livornica^ 568.

lucdlus, 605, 608.

%«ns, 618, 620, 62], 642.

lugubris, 540.
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SpTiiruv Insca, 532.

luscitiosa, 618, 642.

lycetus, 560.

lycospersici, 629.

—— lyctus, 541.

meclea, 552.

medor, 599.

meffcera, 577.

menephron, 610.

merojiS, 619.

minus, 550.

mnechtis, 601.

morpheus, 624.

inyops, 591.

myron, 546.

nechus, 565.

neoptolemus, 556.

»i«j-m', 572.

mcssus, 535, 565.

m'coca, 570.

nicolarensis, 640.

nicotiaiia, 629.

ohsaira, 604.

ocellata, 592.

ocellatus jamaicensis, 591.

ochus, 607.

octopimctata, .556.

cenotherce, 535.

cemtrus, 603.

oiclus, 543.

olilenlandi(B, 659.

onothberina, 552,

opJieltes, 568.

oreodapliiie, 618.

—;— ozj/p«(f, .541.

paijana, 596.

pampMlius, 611, 613.

pampinatrix, 546.

jjnn, 544.

pandion, 577.

panopus, 625.

paphus, 608.

puree, 530.

passalus, 527.

pelasgus, 521.

peUenia, 608, 629.

penceus, 604.

^eneiis, 623.

Sphinx perelegans, 621.

• petunice, 629.

phalaris, 596.

phaenyx, 551.

2}7tolus, 546.

phorbas, 577.

pious, 522.

pinastri, 616.

pinastrina, 556.

plebcia, 617.

plota, 642.

jjZato,538.

pcecila, 617, 618.

populi, 589.

porcellus, 547.

prini, 612,

proserpina, 536.

pseudocoiwolvuU, 609.

pungetu, 608.

pylas, 538.

—— quatema, 642.

quereus, 583.

quinquemacvdata, 607.

repeniinus, 611.

rhadamistus, 554.

roseafasciata, 609.

rustica, 606.

sagittata, 563.

salicis, 592.

saniptri, 642.

satellitia, 575, 576.

scyron, 602.

sequoia;, 616, 642.

scsiffl, 523.

sesquiplex, 614.

snelli, 620.

solani, 606.

sordida, 620.

spircce, 620.

stellatamm, 524.

strigilis, 579.

sh-oJi,617, 629.

teJao:, 629.

tantalus, 530.

(ersrt, 563.

fcirio, 610.

theylia, 556.

%s6«, 521.
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Sphina^ tilice, 583.

timesius, 584.

tisiplione, 60&.

titan, 530.

tretmdce, 589.

triangxflaris, 597.

tnptolemttSj 543.

tripunctata, 530.

trojanus, 607.

typlion, 575.

vampyrus, 549.

vancottveroisis, 618.

varieffctta, 518.

veZoa%561.

vespertilio, 571.

vespertilioides, 571.

TOiis, 574.

zonata, 530.

zygophylli, 570.

{Amhulij.v) substrigilis, 579.

(Deilephila) tridyma, 623.

( ) vii/i?, 551.

Sp>ilornis holospilus, 142, 249.

Spinther oniscoides, 373, 392.

Spizaetits alhoniger, 141.

Jcieiurii, 141.

philippensis, 141

.

Squatarola helvetica, 226, 251.

Stenolophia tenehrosa, 531;.

Stephania flexiiosa, 389.

Sterna hrachyura, 244.

leueopareia, 244.

multicolor, 242.

panaya, 244.

panayensis, 244.

philippina, 244.

pileata, 244.

stolidus, 244, 504.

(HydrocJielidon) Jluviatilis, 244.

Sthenelais atlantica, 405, 415.

&oa, 390, 406, 415.

dendrolepis, 391.

iduncr, 390.

;#,Y2/s;,406,415.

Zimi'coZa, 390, 394, 406.

mathild(r, 391.

zetlandica, 390, 394, 405.

Strepsilas interpres, 464, 467, 502.

Streptopelia hiimilis,219.

Stri.v amauronota, 145.

Candida, 145.

castanops, 494.

flamnua, 356, 367, 494.

pithecops, 145.

punctatissima, 463, 467, 494.

rosenbergi, 146.

walleri, 145.

Sturnella militaris, 331.

Sturnia violacea, 203, 251.

Sturnopastor melanoptertis, 174.

Stumus crinihus citiereis, 202.

dauricus, 204.

pyrrjioyenys, 204, 205.

sturnina, 204.

violacea, 204.

(S'iiZa cyanops, 464, 496.

^6er, 246, 496.

leucoyastra, 464, 496.

piscator, 460, 496.

piscatrix, 464.

varieyata, 496.

Sylvia cinerea, 305, 306.

/ara, 199.

.^ turdoides, 195.

Syloicola aureola, 473.

Syludlaxis jlavigularis, 321, 351.

Syrnium philippense, 144.

Syzyyia afflicta, 611, 613.

Tccchyercs hrachypterus, 254, 258, 266.

, cervical vertebra of, 260, 269, 272.

, dorsal vertebra of, 262, 272.

, metatarsus of, 270, 272.

, skull of, 254, 255, 258.

Tachypctes aquiltis, 497.

Tachyspiza soloensis, 141, 249.

Tantalus alhicolUs, 233.

manillensis, 233.

™/tts, 233.

variegatus, 233.

Tanygnathus luconensis, 133, 249.

muelleri, 133.

Tanysiptera nympha, 155.

Tatoglossum carica, 599.

Tchitrea rwfa, 183.

Temenuchus dauricus, 205.

Temnora caudata, 537.
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Temnora natalis, 536, 632.

plcifiiata, 537.

rhadamistus, 632.

Teraspiza virgata, 141, 249.

Terebella nebulosa, 382, 389.

Tetrao cTiinensis, 224.

gingicus, 223.

hizoniensis, 224.

vmnillensis, 224.

urogallus, 294.

ThamnopJiilus atricapillus, 314.

doliatus, 292, 312, 314, 350.

Thaumus capensis, 555.

cecrops, 555.

vespertilio, 571.

Tlieretra nechus, 565.

poreellus, 547.

fefSfi, 563.

Thriponax crawfwrdi, 146.

Tiodgsoni, 146.

javensis, 146, 249.

Thyreus abhoti, 532, 534.

.—— caudatus, 537.

clarhice, 536.

danmn, 541.

gauro', 536.

imscripiMS, 535.

lugubris, 540.

hjcttts, 541.

nessus, 535.

Tigrisoma limnicola, 238.

*»/j>tts, 238.

Timalia chatarrhcea, 190.

leueotis, 190.

Knamns variegatus, 3] 6.

Tokanam cooroovi, 210.

Totanus brevipes, 503.

caZitZWs, 234, 252.

damacetisis, 234.

fidiginosus, 503.

(/Zottis, 234, 252.

Tower Island, 448, 460, 468.

Treron amboineiisis, 211.

aro7natica^ 211.

axillaris, 211, 212.

chloroptera, 212.

curvirostra, 212.

Jlavo-gularis, 212.

VOL. IX.—PART XI. No. 8.

Treron griseicauda, 211, 212.

pulvemlenta, 212.

tenuirostris, 213.

Tnchastoma celebense, 335, 350.

Tringa cJiirurgus, 232.

—— glareola, 233.

hypoleucos, 233, 234.

interpres, 502.

minutilla, 464, 504.

pwgnax, 233.

ruficollis, 234, 252.

salina, 234.

mbtridaciyla, 226.

Tringoides hypoleucos, 234, 252.

Triptogon albicans, 586, 644.

ceylanica, 586, 587.

complacens, 588.

cristata, 586.

decorata, 588.

dissimilis, 586.

rfj/ros, 586, 587.

fitscescens, 587, 644.

gaschlcevitschii, 588.

gigas, 586.

indica, 588.

javaniea, 587.

maackii, 589.

massurensis, 587, 644.

modesta, 589.

oricMS, 587, 644.

populeti, 588.

pusillus, 588.

roseipennis, 588, 643.

silhetensis, 587.

sinensis, 587, 628.

spectabilis, 588, 644.

spercJmis, 586.

Troglodytes vidgaris, 321, 343.

Trogon ardens, 149.

hizonensis, 158.

Turdus alhospecularis, 184.

brevicmida, 187.

brevicandus, 189.

camtschaiheiisis, 194.

cantor, 205.

chrysoUms, 187, 250.

I colombinus, 205.

dividianus, 187.

-January, 1877. 5b
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Tunlus dominicanus, 204.

dominicus, 178.

erythropteriis, 193.

gingianus, 203.

—— griseus, 203.

iliacus paUidus, 180.

javanicus, 187.

luzoniensis, 193.

macrounis, 193.

mhulanensis, 191.

modestus, 187.

nijrer mexicaiius, 181

.

oiscunis, 186, 250.

occipitaUs,\91.

orientalis, 178.

pallens, 186.

palmarum, 191.

phoenicopterus, 193.

philippeiisis, 191.

rufulus, 186.

seyffertitzii, 186.

soUtarius, 192,

sordidus, 187.

s<r^«, 204.

tetto, 189.

tcrai, 178.

tranqueharicu, 219.

varius, 187.

verneri, 187.

( Criniger) gularis, 191.

Turnicomorplise, on the morphology of the

the, 294-300.

rMmia; ocellata, 224, 251.

rostmtus, 291, 294, 295, 348.

Titrter hitorquata, 219.

dussumieri, 218, 219, 251.

gaimardi, 219.

Jmmilis, 219, 251.

luzoniensis, 220.

muroensis, 219.

Tylognathus emus, 632.

philampeloides, 543.

scriptor, 542.

smerintJtoides, 542.

ypanemce, 632.

Tyrannula magnirostris, 493.

Unzela discrepans, 535.

japix, 535.

f7ca.r erythrorhynchus, 283.

mi<», 283.

tomentosa, 284.

tuherosa, 283.

tjrwm!t(tt)H, 282.

J7rta icojfe, 322.

Urodiscus discunis, 132.

spatuliger, 132.

Uroloncha jagori, 208.

VciiielUis helveticus, 226.

Vidua rvhritorques, 210.

Vinago (iffinis, 212.

nudabanca, 212.

Vireosylvia oUvacea, 342.

Volvocivora cmnilescens, 178, 248, 250.

Walden, Arthur, Viscount. A List of Birds

known to inhabit the Philippine Archipelago,

125.
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bookseller.
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